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Title & Document Type: 461 A / 462A Wideband Amplifiers Operating and Service 
Manual 

Manual Part Number: 00461-90006 
Revision Date: January 1975 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SECTION I 

GENERAL INFORMATION 



M GENERAL INFOHMATibN. 



1*2. Thu , -lip- Modul 461 A Wh’, Biihil Aiiiplifiur is 
iisud prlmurily wliiiic nnli^uss is importmil. Tiiu -lipr 
Model 462A Wide Blind Ahiplifiur is used primsrily 
where rise time is iniportunt. The Model 461A 
frc(|uency rcsp<>nsc is -i I ilB frinn 1 kHz to } 50 MHz. 
The Model 462A rise aijd fiill limes iiru less ihiin 4 
nandsceo|ids, Either 40 dB or 20 dB giiiii can he 
sclcelcd with the fr(>ht panel G AIN (DB swi tch). The 
Modpls^46l A and 462A are sitpwn iii Fi|j«rc 1-1. The 
specif ii 'tiohs for both iiistrumcnts arc given in Table 



v|-3. Since the ;Mpdel!t\46l^ and 462A are nearly 
. identical,' this’ manual will discuss the instruments in 
terms of the Model 46| A. Tlio Model 462 A will be 
mentioned only when its operation differs from that 
of the Model 461 A. : 

14. ACCESSORIES AVAILABLE. 

1-5. The -hp- 11048C S0mhm /feedthrough 
termination is an uvuilabte accessory ilipt is connee'ed 
at the output of the Model, 46lA. '?he feedihiough 
terminatiuh should be used, to ensure that the Model 
46 1 A is operating , into iL>i , rated impedance in the 
event the, instrument is connected to a device wit.li an 
impedance greater tlian 50 ohms, , 



Table 1 -I . ' Speeineutions. 



Frequency Range: l ItH'z to 150 MHz; 



Frequc^iev Response: +/-1 dBj I kflz to 1 50 MHz 
ri wlieii, operating into a 50 bhin resistive load (500 
,'kHz’(cfercnee). . V ; 

Gain at SOp kHz: 40 dB +/^ or 20 dB+/-l,0, 
dB, seated by front panel switcli (inverting). 



Input hni^cdancc:'Nominitl 50 ohms. ; 

Maximum ihipiil: 1 volt rins or 2 volts p-p pulse.* 



Maxinium dc Input; +/-2 Volts.* 



■ Pulse Response: ■!- '.i-;/ 

■ Leading Edge and ^railing Edge - , 

Rise Time; Less than 4 imnoscconds 
: Overshoot: Less than 5% IV ; , - ^ 

Pulse Overload Recovery: Less than 1 us for 10 
times overload, i ' 

Pidse Duration for l0% Droop; 30 us. 

Equivalent 'Iripul Noise Level: Less Ilian 40 uV in 
40 dB position wlien loaded With 50 iilims. 

Input Impcduiicc: Numinul SO olims, 



Maxinium Output; 1/2 volt rms inio 50 ohm Maximuminput: 1 voltrmsor2'vollsp-ppiilse.* 
resistive Itwdi- . - ' 

■ V, ^ ^ Maximum dc Input: t/-2 Vollsi* 

Equivalent Wideband Input Noise Level:, Less than ' ^ 

40;uV in 40alB position when loaded with SO U Gain: 20 or 40 dB .selected by front panel switch 
. ■ ■■V (inverting). , . 

pistortion: Less Allan 5% at maximum output and , : . ; : 

rated load. ' ^ : Maximum Output: l ivolt peak-to-peak Into 50 ohm 

; ;;\- ■’ -'v, ■ Acsistivedoad..- : ’ i , ; 

Overload Recovery: Less Ilian 1 microsecond for 10 
times overload. 



I Delay: 12-14 nuiioseei^nds. ' 
*For the protection of the input circuitry. 1 










' ' • Tabic 1-1/ Snccificatibtis(Cont'd) ' / 



■"•'•■'v -V '^GENERAI.''i' j 


Power Supply ; 115 or 230 V 'hy-lbro, 4l) to 440 Hz, 


; Net; 4 lbs (1,8 kg). , 


■ 5 WUltS. ; ' V ■;!’■■, ;■ - ^ ' 


Dimensions:, 5 1/8 in. (13 ’enj) wide, 3 in, (7,6 cm). 


■Shipping:- 5 lbs (2,3 kg.). 


. higli.l 1 in. ( 27,9 cm) deep. ■ 


Accessory Furnished: Detachable power cord, 


; ' Accessory ; Available; -1 


ip. MOiiaC, SO bhm ; : / ' ' 


' feedthrough teriTunatio 


tl.: ■' , '' ' 

1 ' ' ' '■' — — : — - — -j-,.. ^ — 



16. IIUCTRUMENT IDENTIFICATION. / ^ 

1-7',' Hcwictt-Kickiird uses u V t\vo-.scctipb serial 
number,. Tlic first section (prefix) idonli^^es a 
■series of Jnslrumcnts/ ThC' last sec (suffix) ‘ 
identifies a pariiculiir instrument Within the series. 

If :a letter is included with the; serial number, it 
identifies the country in which tiiu instrument was 



f.-;' ■' r.'- 



manufactured. If the serial prefix of your instru- 
ment differs from the one on the title page of thi.s 
manual, a change sheet will be supplied to make 
tills manmd compatablc, with newer instruments or 
the backdating information in, Appendix C will 
adapt this manual to earlier, ’instrumont.s; All 
corresponccncc , wUlt Hewlett-Packard should in- ' 
chide the complete serial number. .. ' . ; 
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^JNSTAUATION':' 



2-1. INTRODUCTION. 

2>2. This section contuins informutlun and 
instructions necessary ; for the installation and 
shipping r*f the Model 461 A Amplifier, included arc ■ 
iiiitial inspection procedures, power and grounding 
requirements, installation information, and ' 
instructions for repackaging for shipment. 

2-3. INITIAL iKSPECTISitf. 

2-4, This instrument ' was , carefully inspected both 
mechanically and electrically before shlpmcrit. It 
should be 'free of mars and scratches iind in perfect 
electrical order upon receipt, To confirtn this; the 
instrument should be inspected for physical datnage 
'in transit. Also check for supplied accessories, and | 
test the electrical perforinance of the instrument 
using the procedure outlihcd in Paragraph 5-5. If 
there is damage, or deficiency, sec the warranty bn the 
inside front cover of this manual. 

2-5. 

2-6, rhe Model 461 A can be operated from ariy 
source of 1 15 or 230 volts (+/-1C%), at 48 to 440 
Hcrt;(. With tlic instruhtent disconnected from the ac 
power source, move the 115/230 V slide switch on 
the rear panel until the desired line voltage appears. 
Power dissipation is 5 watts maximum. , 

2-7. GROUNDING REQUIREMENTS. 

2-8. To protect operating persunticl, the National., 
F.lectrical ! Manufacturers’ Association (NEMA) 
rccummcnds chut the instrument panel and cabinet be 
grounded. All Hewictt-Puckurd instruments arc 
equipped with a three-conductor power, cable which, 
when plugged into ah appropriate receptacle, grounds 
the instrument. The offset p|n on the power cubic 

three-proiig connector iis the groundwifu- ; 

2-9. 'To preserve the protection feature when 
operating the instrument from a twp-contact outlet, 
use a three-prong to two-prong adapter and connect 
the greep pigtail oh the adapter to ground. 



2-10. INSTALLATION. / 

2-H. the Model 461A is , fully IraniSistorlzed; 
therefore, no special booling is required; However, the 
instrument should not be operated where the ambient 
tomperatere exceeds 55'' C (131" ! or the relative 
humidity exceeds 95%. ■ 

2 - 12 : BENCH MOUNTING; / 

2-13.1 The Model 46IA is shipped with plastic feet 
a.nd tilt stand in place, ready for' use us u bench 
instrument. , '■[ , 

2-14; RACK MCUNTiNQ' . 

2-15. The Model 46 IA may be rack mpunled by 
using an adapter frame (-lip- Part No. S0604)797^ 
The adapter frame is a rack frame that accepts any 
combination of submodulur units. It cun be rack 
mounted only, For additional Information, address 
inquiries to your -hp- Sales and Service Office, (Sec 
Appendix B for office locations.) 

2-16. REPACKAGING FOR SHIPMENT. 

2-17. The follqwing paragraphs contain a general 
guide for repackaging of the isntrument for shipment. 
Refer to Paragraph 2-18 if the original container is to 
be used; 2-19 if it is not. If you have any quc.slions, 
contact your local -hp-, Sales and Service Office. (Sec 
Appendix B for office locations.) 

NOTE 

If the instrumenr is to be shipped 
to, Hewlett-Packard for service or 
repair, attach a tug to the 
instrument identifying the owner 
, and indicating the survlce or repair 
to be accomplished; include the 
model number and full .serial 
number of the instrument. Ill any. 

, correspondence, identify the 
instrument by model number, serial 
number, and serial number prefix. 




: Section II , ■ f 

2-lS. If original container is to be used, proceed as 
follows; . ' ; 

I, a. Placc/instrumcnt in original container if 
^ ^ ' available. If. it is not ' avaiiable, a suitable 
■ container can be purchased from your 
: nearest -hp- Sales and Service Office. 

b; Ensure that container . is vycll scaled with 
strong tape or metal bands. 

.2-19. If original container Is not to be. used, proceed 
as follows: 
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a. Wrap instruntent in, heavy paper or plastic 
before placing in an inner container. 



b. Place packing material around all sides of 
instrument and protect panel face with 
cardboard stri|«. 



c. Place instrument and inner container in a 
heavy carton or wooden box and seal with 
strong'tape or metal bands. 



d. Mark shipping container with “DELICATE 
INSTRUMENT, ".“FRAGILE” etc. 
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Section III 



SECiioiRi ni 

OPERATING INSTRUCTIONS 

3-i: iNTROOUCTION. 3-5. OPERATING INSTRUCTIONS. 



3’2. The Model 46 1 A cun be used to fuitlifully 
amplify signals in tlie I KHz to ISO MHz riinge. Gain 
settings of 20 or 40 (IR may be selected with tbe 
front panel G’AIN (DB) switch. The Model 461 A will 
operate witliin specificaliotis only, when its output is 
terminated in SO ohms. \ 

3-3. FRONT AlilO REAR PANEL DESCRIPTION. 

3-4. Figure 3-l''descilbes the f'uriction of till the 
controls and imiicalors on ho|.h the front mid rear 
■panel. ; ''s'-., ' ’ ■ ' ;\' 



3-6. Figure 3-2 contains the opemting insiruclions 
for the Mode] 46 1 A. Each instruction is keyed to a 
drawing of the frJnt panel. 

3-7. IMPEDANCE MATCHING. 

3-8, Both the input impedance and ,the output 
iinpedunce of the Model 46 1 A are .SO olims. The 
Model 46|A output must be connected to a 50 ohm 
load if it is to Operate within specill,cati<>ns. If the 
input impedance of t(ie load Is not 50 ohms, a 
terminating impedance of 50 ohms must be 









iiecUon HE 
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/ 



conneclcd across the Model 461 A output. The -hp' 
Model 1 1048C' 50 ohm Fccdthiough Termination' is 
reijoiH men (led To r th is purpose. The Motlel H 048C 
i)(ny be; (rasily connected in series with the Model 
/46I A output. , 

/ ■■ ,/■/ : : , ■ ■ 

3-9. CASCAdiNG AMPLIFIERS. 



3-10, The Model 461A will amplify smell signals in 
the 5, to SO.nullivoit range *o an amplitude of 0.5 
volts with minimum distortion. Three 651 A’s or 
6S2A’s can be caiicaded with a minimum input of 40 
microvolts. For protection of the first instrument, a 



diode voltage limiter with two diodes in parallel (see 
Figure 3-3) can be used. To protect the diodes at high 
voltages , a 500 ohm resistor must be placed in scries 
with the input signal. In doing this a ten to one 
attenuation is obtained for the first amplifier, 
Therefore the first amplifier must be set to 40 dB 
gain while the other two should be set to 20 dB gain. 
The second t\vo amplifier inputs arc protected by the 
clipped output of the preceding amplifier. Should 
larger output signals be desired, the Model 461 A’s can 
be cascaded with other amplifiers, ' Concerning 
frequencies from 10 MHz to 150 MHz. thc -hp-230A 
Power Amplifier can be used in the fourth cascade 
position. 



SIGNAL SOURCE 



hp 46tA 
WIDE BAND 
AMPLIFIER 



LOAD 














DO NOT APPLY MORE THAN I VAC 01^,2 VDC TO INPUT 
TERMINALS. VOLTAGE LEVEL APPLIED TO OUTPUT 
MUST NOT EXCEED -6 VOLTS DC OR +0.6 VOLTS DC, 

Connect the I KHz to ,150 MHz frequency 
source to the input of the Model 461 A. 



•NOTE- 



Conncct the output of the Model 46IA to a 
SO-ohm load. 



Set Power and Gain Switch to the desired gain 
setting (20 or 40 dB). 



The niaximum output voltage 
obtainable from the Model 
461 A is 0.5 volts rms (1 Volt 
P-P for Model 4()2A>. Thus 
the maximum input voltage 
that can be applied, without 
distortion, is SO mv on the 20 
dB range, and 5 mv on the 40 
dB range. 



Figure 3-2.. Opcrirling Instructiotrs 



■ /= 



AMPLIFIERS 
hp 46IA/A62A 
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fl 


JO- — - 


1 w 
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^ 1 






J-4 


'0 
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SIUCOK DIODES- 
(FAST SWITCHING)^ 



J u 



OOUT 



GAIM 
+ 40DB 



GAIM 
+ 20D8 



GAIN 

t-ZODB 



Figure 3-3. Cascading 461 A or 462A Amplifiers with Input Protective Circuit 
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THEORY OF 

4-1. GENEflAl DESCRIPTION. 

4-2. The Models 461A and 462A Amplifiers are 
essentially identical. In the Model 462A some of the 
component values are changed slightly to improve its 
pulse response. In this section Htli instruments will 

bo presented in tcriTB of the Model 461 A, 

4-3. Figure 4-' shows a simplified block diagram of 
the Model 461 A, The amplifier is a five stage, 
stagger-tuned, cascaded amplifier With emitter 
I follower input and output stages. The gain is switch^! 
from 40 dB to 20 dB by att.inuating the input by 20 
dB. The power supply is , a conventionaf series 
regulated supply with +IS volt and -15 voIf outputs. 

,X 44. AM V 

\ Vy 4-5. Figure 5-12 shows the schematic diagram of (he 
'■ 1 ‘Model ;461A. A3i)3 is the input emitter follower, 

. matching the SO ohm input iinpedance to the input 
PI , inipedancc of the amplifier. Transistors A3Q4 



OPERATION 

I 



through A3Q8 constitute a live stage, RC coupled, 
ca.scadcd amplifier. Each stage has a gain of 8,4 dB. 2 
dB is lost in the input and output emitter follower-s, 
giving the amplifier a total gain of 40 dB. 

4-6. Each stage has an an LR feedback circuit with 
an adjustable inductor. The feedback circuit in each 
stage controis the overall gain of the amplifier at a 
different frequency, so the amplifier mast be 
sta^cr-tuned. There is .some, interaction between the 
stages at certain frequencies. A3Q9 is the output 
emitter follower, and it matcheXthe amplifier output 
to a SO ohm output impedance. 

4-7. POWER SUPPLY; 

4-8; The power supply generates. +15 volts and -15 
volts bias supply to the amplifiers. Breakdown diode 
A2CR3 establishes a IS volt reference. Control 
transistor A3Q2 detects differences between the 
reference voltage and the supply output, and it.s 
output controls the .scries regulator Ql. 




■■ I ' 



Figure 4-1 , Simplified Block Diagram 





Section V 



Models 461 A/462 A 



Table 5-1. Test Equipment Required 



' INSTRUMENT 
TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Wide Range 
Oscillutof 


Output: 0.5 volts 
Impedance; SO.olims 
Freq. Range; 1 kHz to 
10 MHz i 
Level: 0.5% 

Distortion: less 
Ilian 0.5% 


Low Frec|. Response 
and Gain Check 


•hp- Model 654A 
Test O.scillator 


Logiirithmic 

Voltmeter 


Accuracy: +/-l%.reading 
to +/-5% reading 
Freq; Range: Ikliz to 
10 MHz 

DB range: -HO dB to +50 dB 


Calibration, 

Low F req. Response 
and C>ain Check 


-hp- Model 400EL 
AC Vollmeter 


Attenuator 

1 . 


Attcmiation; 20 dB 
Accuracy; 0.1 dB(l kHz to 
' 150 MHz) 


Cain Check 
Freq. Response Cheek 
and Calibration 


-hp- Model 8491 A 
Option 20 will) 
known accuracy 


i\tlemiiitor\' 


Atteimation; 40 dB 
Accuracy: O.i dB(l kH^; 
to 150MHz 


CainChcck 

Freq. Response Cheek 

un^l Calibration 


-hp- Model 8491 A 
Qpito.i 40 with 
known accuracy 


, Distortion 
, Atialyzer ' \ 

■ . ' ■ ' ' ' 

\ 


Freq: Range: 1 kHz to 
500 kHz 

Sensitivity : Measure 5% 
Distortion 
Accuracy: +/-3%: , 

' 


Distortion Check 


•lip- Model 3,31 A, 
.333Aor 334A 
Distortion Analyzer 

3 ; 


RE Millivolt- 
' meter 


( Fret], Range; 500 kHz to 
150 MHz 

Accuracy: from +/-3% to 

'.+/-s%r.s. , , 

DB Range: -SO to +20 dBm 


Frciiiiency Response 
Check and Calibration 


,-hp- Model 3406 A 
RF Sampling 
Vollmeter 


Multimeter 

incIudingDC 

Voltmeter 


Accuracy; +/-!% of full 
sciiic 

Input Resistance 
greater than lO Megohm 


Power Supply Cheeks 
and Ttoubleshooting. 




-hp- Model 41 2A 
Volt-Ohm-Amnieler 


Signal Generator 
Sweeper 


Freq. Range; too kHz r'o 
110 MHz 
Output; 0.5 V 
Flatness: 0.20 dB over 
full range 

Impedance; 5Q ohms 


Higli Fre(). Response 
Clieek and Adjust men l 


-hp- Model 8601 A 
Cciieralor/Swceper 

’ 


Oscilloscope 


Bandwidth: dc to 30 MHz 
witii horizontal inagnifier 
Sensitivity: 0.005V/cm 
to 20V/cm 


Fhilse Droop 
Calibration and 
Overload Check 


-hp- Model I 80C 
Oscilloscope with 
1801 A and 1820A 
plug-ins 
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SECTION V 
MAINTENANCE 


1 



5-1. IIUTRODUCTiON. 5-6. TIic pcrfortniitKi! checks are iii-cabinet 

proceiIure.s that are used to check the inHtniment 
5-2. This .section uses the following sequence: . against its specification, These procedures can be used 

Performance Checks,, Cabinet Removal, Calibration as periodic maintenance, after repair or incoming and 

Procedure, Troubleshooting, and Repair. outgoing quality control checks. The performance 

checks should be conducted befbie any attempt is 
5-3. TEST EQUIPMENT REQUIRED. made to catibrate the instrument. A Performance 

Check Test Card is provided at the end of this sertion 
54. The critical specification.s and suggested test for recording the pcrforinancc of the instrument 

equipment needed in the performance ahd calibration during the performance checks. The card can be 

procedures are given in Table 5-1, removed from the manual and u.scd as a permanent 

’ record of the incoming inspection or of a' routine 

5-5. PERFORMANCE CHECKS. performance check. 



Table 5-lv Test Equipment Rccjuired (Coat’d) 



INSTRUMENT 

TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Pulse 

Generator 


Impedance; 50 ohms 
Leading aiid Trailing Edge: 
less Ilian 1 ns 
Overshoot and Ringing: 
less than 5% peak 
Piilsc Width: 30 ns 


Pulse response and 
calibration 


■hp- Model 8004 a 
P ulse Gencriitor 


Square Wave 
Generator 


Frequency; 500 kHz 
Amplitude; 1 V p-p into 
SO ohms 


Pulse droop check 
and overload check 


•hp. Model 209A 
Oscillator (s<iuare 
wave output) 


Frequency 

Doubler 


Input Impedance; SUohnis 
Frcq. Range; 1 MHz to 
80 MHz input 


High freiiucncy 
response adjiistinent 


-hp- Model 1051 5A 
Frequency Doubler 


50 ohm Coaxial 
Termination 


Frer|ueney range; 1 kHz 
to 150 MHz 
Termination: 50 oliiiis 


, Frequency Response 
Adjustment 


-hp- Model U048C 
50 ohm feedthrough 
loud 


RF Detector 


Frequency range: I MHz 
to 160 MHz 
SWR; 1.3 


High Frcqueitcy 
Response Adjustment 


•hp' Model 84,71 A 
RF Doleclor, 


Sampling 

Oscilloscope 


Frequency: to GHz range 
Rise Time: less than 350 ps 
Dual Vertical Cliunncis 
Amplitude; 0.5 volts for 5 
50 ohm input 


Pulse Response and ' 
Delay Cheeks 


-hp-lgOCwilh 
1810A/I8I5A/B 
Oscilloscope with 
Sampling Time 
base and Vertical 
Plug-ins 



(Tabic 5-1 coat'd on page 5-2) 
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5>7. Chucks for the Models 46 1 A and 462A lire 
provided. The iieiiding uf eaeli purugiuph indicates 
whether the procedure is applicable to one or both 
instruments. 

5-8. 500 kHz GAIN CHECK (461 A AND 462A); 
OUTPUT VOLTAGE CHECK (461A). 

“NOTE r- 

An -hp- Model 65 IB or 652A 
O.scilliitor cun be used in place of 
the 654A if the output of the 
oscillator is moiiitorcd by the ac 
voltmeter at each change of 
frequoney and the uscilluior output 
is adjusted each time to the 
reference level. 



a. Connect the test equipment as in Figure 5-1 ; 
connect the oscillator with the 50 ohm load 
to the ac voltmeter (position A). 

b. Set the oscillator frequency to 500 kHz and 
tlie oscillator amplitude to read 0 dB on the 
• 10 dB range of the ac voltmeter. 

c. Connect the ac vqltnictcr us in Figure 5>l, 
position B, using the 40 dB attenuator and 
the 40 dB CAIN range of the 46 1 A. 

d. The ac voltage readings in position A and B 
sliould differ by +/-0 5 dB'or less. 

e. (461A only). With tlie test setup us in Figure 
5-1, position B, slowly increase the 



Table 5-1. Tc.st Equipment Required (Coni’d) 



INSTRUMENT 

TYPE 


CRITICAL 

SPECIFICATIONS 


USE 


RECOMMENDED 

MODEL 


Variable Line 
Transformer 


Output Voltage: to 127 V 
ac (or 253 Vac) 


Power Supply Check 

' 

■ 


Superior Electric 
Power.stat 3PF1 16 
(for IT 5 V line) 
3PF216 (for 230 V 
line) 


Decade 
Attenuator • 


Attenuation: 60 dBm in 
TO dB steps 
Impedance: 50 ohins 
Fre(|ueucy: 1 kHz to 
150 MHz 


Pulse Response and 
Delay Check 


-hp-.355DVHF ; 
Coaxial Attenuator 


BNC “T” 
Adapter 


UG-274 B/U 


Pulse Response and 
Delay Check 


-hp- 1250-0781 


Mule BNC to Male 
BNC Adapter 


UG-49TA/U 


Culibiation and 
Frequency Response 


1 UG-^WIA/U 


BNC Male to 
Probe Jack ' 

Adapter 


Used with 14I0A 

Oscilloscope 

plug-in 


Pulse Response and 
Delay Check 


-hp- 1001 IB (2 each) 


BNC to type GR- 
874 Adapter 


Used withT4I0A 
Oscilloscope plug-in 


Pulse Response and 
Delay Ctieck 


-hp- 0874-9700 


Type N Male 
to BNC Adapter 


UG-I034/U 


Calibration, Frequency 
Response and Gain 
Check 


-hp- 1250-0067 
Adapter 


BNC to Type N 
Female Adapter 


UG-349A/U 


Calibration, Frequency 
Response and Gain 
CIteck 


-hp- 1250-0077 
Adapter 
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TliST OSCll.LATOn 
hp 6!iAA 



AC VOLTMK 
h p AQOli/'ia 






AMi>um-,i» 
hp A6IA 




‘jOtJ |:):in5-THmJ 
TERMlNAnON 
hp llOAflC 
— Hiiiczjnif---*' 



I'ofiiimu II tl. . 

fc 



? ATTi:NUATO(?, OPTION AO 
Ihnowm AcciiJilAcrl 
hp RAOIA 

ilADAl'TliH 'UNC "T" 

' y /./. I'AIM NO* i;!!i()-0'/lll 



Fiyurc 5-1. Gain 

amplitude of the oscillator until 0.5 volts Is . 
read on the uc voltmeter. This verifies that 
the 461 A will produce an output of 0.5 volts 
rms. 

f. (461 A and 462A). Decrease the osciliator’s 
amplitude to minimum . and change the 40 
dB attenuator to the 20 dB altcniiator. 

' I. ■! • , ■ 

g. Repeat steps a through c using the 20 dB 
attciiuator and the 20 dB CAIN range of the 
461A, 

h. The uc voltage readings in position A ami B 
should differ by +/-1 dB of .less. 



Check Setup 

c. Change the oscillator frc(|ucncy from I kHz 
to 10 MHz and at each fretpiency measure 
the voltage at position A and B (this 
eliminates the frequency response error of 
the nc voltmeter). 

d. The ac voltmeter readings at position A and 
B should notvary more than +/-1 dB for any 
one freriuency. 

c. Record the error at 2 MHz for use in 
paragraph 5-12, The reference for high 
frequency response must be at 500 kHz. 

5-10. DISTORTION CHECK (46TA). 



5-9. LOW FREQUENCY RESPONSE CHECK 
{461A). 

a. Connect the 461 A us in Figure 5-1, position 
B using the 40 dB attenuator and the 461 A 
on thc 40 dB GAIN range. 

b. Set the oscillator frcriuency to 500 kHz and 
adjust its amplitude to read 0 dB on the -10 
dB range of the ac voltmeter. 



a. Connect the 461 A as in Figure 5-2, with the 
Distortion Analyzer connected as in position 

A. ' 

b. Set the o.scillator frequency to 500 kHz and 
amplitude to minimum. 

c. Set the distortion analyzer’s FUNCTION 
switch to VOLTMETER and METER 
RANGE to I volt. 



TliV.1 O'iCIU.ATOK 
hp GliAA 



ci 

(t> 0 fvixupii 



AMPl.lPICn 

hp A6IA fT;L‘I)'THI!U 

n-l- ^ TKOMINATION 



hp llU'tUC 



pr* "ii tmcmmi- - - 

U ATT PNUATOrf. OPTION <10 
I UKNOWN ACCUIIACrl 

Y i<p B'tniA 
|!|AnA|>Ti;n |}NC,"T" 

l] /./I I'Alll H(l. i:'!i(l-Oi<lli 



maronrioN analyzcm 

hp 3'ilA 

I' . I (l A ' , N 



lo) 

<1.5 / ( 



fioj) .0 ^5 



Figure 5-2. Distortiori Check Setup 
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d. Adjust the output amplitude of the 
oscillator for a 0.5 volt reading on the meter. 

e. Mca.surc the distortion of the oscillator 
(Figure 5-2, position A). 

f. Connect the Distortion Analyzer as in Figure 
5-2, position B. 

g. Measure the distortion. The difference in 
this distortion measurement and that in .step 
e .should be less than S%, 

5:11. NOISE CHECK (461A and 462A). 

a. Disconnect the input signal from the 46 1 A. 

b. Tenninute witli 5012 load (-hp- 1 1048C), 

, c; Connect tlie output of the 46IA to an RF 
Voltmeter. 

d. Place the 46 1 A GAIN (DB) control tO' 
40 dB. 

c. The RF Volimeter should indiente 4 milli- 
' volts or less. 

5-12. HIGH FREQUENCY RESPONSE CHECK 
(461A1. 

a, Connect the 461 A as in Figure 5-3, po.sition 
B, using the 40 dB attenuator and turning 
the signal generator output to minimum. 

-NOTE 

Use short cables and eliminate 
cables entirely when po.ssible. 

b. Adjust the signal generator fre<iuency to 1 



MHz (2 MHz from the frequency doubler) 
and the 461 A GAIN (DB) control to 40 dB. 

I '' 

c. Increase the amplitude of the signal 
generator to read 0 dB on the 0 dB range of 
the RF Voltmeter (include the variation 
from the 500 kHz reference as recorded in 
paragraph 5-9, step c). 

d. Connect the ac voltmeter as in Figure 5-3, 
position- A. Record the voltmeter reading for 
an input reference level, 

c. Change the signal generator to 10 MHz and 
adjust the signal generator output to the 
reference level in .step d. 

f. Connect as in position B, The ac voltmeter 
must read the reference at 500 kHz (0 dB bn 
the 0 dB range) ■^/^l dB or less. 

g. Repeat steps e and f for frequencies of 25 
MHz, 50 MHz and 75 MHz (50, 100 and 150 
MHz output of the frequency doubler). 

h. If the frequency re,sponsc is not within 
specifications refer to the calibration 

, procedure paragraph 5-23, 

j. Connect the circuit in Figure 5-3 using the 
20 dB attenuator and placing the 461 A in 
the 20 DB CAIN position.' Repeat steps b 
through g. If the frequency response is not 
within +/-1 dB refer to Troubleshooting 
paragraph S-3 1 and Table 5-2. 

5-13.PULSE RESPONSE CHECK (462A). 




GENEnATOR/SWEEPER 
/tp aeoiA 












» a it a » 



FREOUEMCY 
DOUBLER 
V lOf^lSA 



II 



U- 



1 ATTENUATOR. OPTION 40 
IKHUWN ACCURACY) 
hp 843IA 

_ PD3ITIOM A 



BROADBAND 
SAMPLING VOLTMETER 
I 3406A 



AMPLIFIER 

hp 46lA son KEED-THRU 

TERMINATION 



-(t«2 



Je 



. BNC 
ADAPTER 
hp I02IBA 





po" 


• 


C4 






-3 



54 



I» 0 l 4 



Figure 5-3. High Frequency Response Check 
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. a. Connect the 462 A as shown in Figure 5-4, 
position A. 

b. Set the Pulse Generator lis follows: 

Trigger Source , . ,1NT. FREQ. ,1 to I MHz. 

Pulse width.! — 30 ns 

Attenuator 10 

Pulse polarity PLUS(+) 

c. Connect the pulse output to the input of tire 
attenuator. 

d. Set the attenuator to 20 dB and connect the 
output of the attenuator to the vertical 
input channel A. Use a BNC to tiR type S74 
adapter and internally trigger the sweep. 

e. Set the Oscilloscope Sampling Tirnebase 
Plug-inas follows: 

Main/Delay switch .MAIN 

Main Sweep Trigger 

slope ... PLUS (+) (located at top right) 

Int/Ext swuch INT. 

Time/cm...., .............. 10 ns 

Sweep Multiplier ........ ... ........ ,2 

Sync pulse . ON 

f. Adjust the vertical and horizontal position 
, for one pulse arid adjust trigger level for 

optimum tr<acc. 

g. Adjust vertical millivolts/cm for a 10 cm 
pulse, The pulse width should be 6 cm 
(5 ns/cm). 

b. Observe the rise time, fall time and llatncss 
of the input pulse. 
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j. . Check the rise time and fall time in n.s (time 

from 10% to 90% of the leading or trailing 
edgti of the p.uisc (the middle 8 cm). If this is 
greater than 1 ns call ItTRi for the formula 
in step m. 

k. Connect the 462A as in Figure 5-4, position 
B. Increase' the attcnuatoi to 60 dB and set 
the 462A GAIN (DB) control to 4Q dB. 
Reverse the polarity of the input pulse to 
eliminate readjustment of the oscilloscope. 

m. Measure the rise time and fall time of the 
462A output pulse (TR 2 ) as in step j. If the 
rise time of the input pulse was less than I 
ns, the output rise time must not exceed 4 
ns. Othetyt»isc. apply the following formula: 



Rise time of the 462A 




The overshoot and undershoot of the output 
pulse should exceed that observed, on the 
input pulse by less than 5%. 

n. if the output pulse is not within 
specifications, refer to paragraph 5-26 for 
calibration procedure. 

5’74. PULSE DELAY TIME CHECK.(462A), 

a. Connect the 462A as shown in Figure 5-5. 

b. Connect the pulse generator to the 
attenuator and set the controls us in 
paragraph 5-13, step b. 




Figure 54. Pulse Response Check Setup 
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PULSE GENERATOR 
hp BODAA 
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BNC iT 
ADAPTER 
hp IOEIBA'^'’ 




■!? 



AMPLIFIER 
hp 462A 

r^- 



£!)■ 



ADAPTER 
BNC ''r‘ 



hji F‘AHT NO, lebo-o/lll 



PLUG IN 
hp I0IOA 



-dll: 



BNC 

ADAPTER 
hp IO2I0A 

ADAPTER BNC "T" 

dSpf>AHT N0.IES0-0/HI 



Mson FEED-THRU 
TERMINATION 
'^hp II04QC 



Figua' 5-5. I’ulse Delay Cheek SeMup 



c. Coiinccl the probe of Ihe oscilloscopcj 
cluinncl A, to the oufpiit of llie iillenualor 
through iin adapter and a BNC “T”. Set the 
attenuator to 60 dB, 

d. Use an external trigger from the ()ulsc 
generator am! adjust trigger Mode and slope 
for ii pulse on the oscilloscope. 



a. Witli the 462A connected as in Figure 5-.5, 
channel “B”, increase the amplitude of tlic 
pulse generator until a 1 volt pcak-to-peak 
pulse is observed on the oscilloscope, This 
verifies Ihe inaxinnim output of the 462A 
Pulse Amplifier. 

5-16. PULSE DURATION CHECK (462A). 



e. Connect the output of the 462A to the 
probe of the oscilloscope, cluuiiiel B, 
llirdugl) a 50 ohm load, Adjuif both pulse 
widths to 3 cm so that 1 cm on the scope 
will be 10 IIS. 

f. Tiic midpoint of the leading edges of the 
input pulse add the output pulse should 
differ by 12 to 14 ns. 

5-15. MAXIMUM OUTPUT CHECK I462A). 



a. Connect the 462A aii in Figuie 5-6, position 

A. 

b. Adjust the square wave generator for a 30 us 
pulse (16,6 kHz) displayed on the 
oiicilloscope with less than O.OI volts 
peuk-to-pcak voltage. Observe the flatness of 
the pulse. 

c. Connect the circuit us in Figure S-6, position 

B, keeping ail lends as short as, possible. Set 
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the 462A to 40 dB gain. The pulse must 
have less than 10% more droop than that 
observed in step b. Observe the pulse droop 
at both 20 dB and 40 dB gain of the 462A. 
(Dual trace can be used on the oscilloscope 
to show input and output , simultaneously.) 

5-17. OVERLOAD RECOVERY CHECK (461Aand 
4B2A). 

—NOTE ^ 

The maximum output of the 461 A 
is O.SV rms or 1 .4 volt 
peak-'to-pcak. The maximum 
output of the 462A is I volt 
peak-to-peak. Using these values, 
the maximum input signal, without 
clipping, is 0,14 volts peak-to-peak 
for the 20 dB GAIN range and 
0.014 volts pcak-lo-pcak on the 40 
dB Gain range Tor the 461 A. For 
the 462A Ihe maximum input is 0.1 
volt peakTo-pcak on the 20 dB 
GAIN range and 0.01 volt 
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peak-to-peak on the 40 dB GAIN 
range. For specincutiuiis on 
overload recovery, 10 times these 
voltages should be the input voltage 
and recovery time should be less 
than 1 us. 

a. Connect the circuit us in Figure S-6, position 

A. 

b. Adjust the square wave generator for a 1 t>s 
pulse (500 kHz) at 1 volt peak-to-peak us 
observed on the oscilloscope. Overshoot or 
ringing on the 461A input signal will show 
up on the output and it is nol contributed 
by the ampliricr. 

c. Coiincct the circuit as in Figure 5-6, position 

B, with the 461 A or 462 A in the 20 dB 
GAIN position. The base line, or level after 
the pulse, should be restored within I us 
after the trailing edge of the pul.se. (Dual 
channels of the oscilloscope cun be used to 
show iriput and output pulses 
simultaneously). 
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5-tB. PANEL REMOVAL AND REPLACEMENT. 

5-19. The Model 461 A conlaiiis lop, bottom and two 
side pullets. Her mainletuincu and calibration, only 
top or bottom covers need be removed. Side panel 
removal will be necessary only when rcplaeinit rroiil 
or rear panel etc. Panel removal is illnstraled in Hi[;lire 
5-7., 

a. Remove ac power from the Model 461 A. 

b. Remove the 6/32 screws that hold the panel 
in place., 

c. Remove the panel. 

d. When replacing the panel, simply reverse tlie 
order. 

5-20. CALIBRATION PROCEDURE. 

.5-21. The I'ollowing is a complete test and 
adjnstnienl procedure anil should be made only if it 
hiis been determined that the -hp- Model 461 A is out 
of adjtislineni as determined by I’ntagraph 5-5. 
Perronnance Check. Indiscriminate adjnslmenl of the 
internal controls to “refine” .settings may actually 
ettnse difficulty. Calihralipn procedures for the 
Models 46 1 A and 462A are provirled. The hearling of 
each paragraph indlcaies whether the procedure is 
applicable to one or both instrumeirl.s. 

5-22. FOVilER SUPPLY (461Anrul462A). 

a. Remove lop ami bottom covers from Model 
461 A cabinet (refer'to H’igure. 5-7). 

I). Connect Mode| 46 1 A to a Variable 

' Transformer, .Set line voltage to 1 15 volts. 

c. CoimeeJ common lead, of DC Voltmeter. 
C-hp- Model 412A) to -lip- Model 461 A 
cliassis groim ! and VOLTS probe to 
lermiiml No, 6 of Tianslbrmer Tl (leil wire). 
Kel'er to l•igme 5-H). 

d. The DC Voltmeter slionid indicate +15 +/-2 
volts. 

e. Vary input line voltage with variable 
transformer from 103 to 127 volts. DC 
Volinailcr reading slioiild not etrange by 
more than 0.5 volts from the reading 
ob.served in slepd. 

f. Connect VOLTS probe rrf DC Voltmeter 10 
emit ter. of 01 (yellow wire). 



d. Tlie DC Voltmeter should indicate +15 +/-2 
volts. 

e. Vary' input line voltage witli variable 

transformer from 103 to 127 volts. DC 

Vollnielcr reading should not elamge hy 
more than 0,5 volts from the reading 
observed in step d. 

f. Connect VOLTS probe of DC Voltmeter to 
emitter of 01 (yellow wire). 

g. DC Voltmeter should iiuliealc -15 volts +/-2 
voils. 

h. Vary input line voltage with variable 

transformer from 103 to 127 volts. DC 

Voltmeter reading slioiild not change by 
more' tliiin OiS volts from the reading 
observed in step g. 

j. Measure the ae voltage (-hj)- ^hntel 400HL) 
between emitter of Ql and gioiimi; ripple 
voltage must be less tlum I niv for any rated 
line voltage. 

5-23, .GAIN CALIBRATION (4B1A nml.462A)., 

a. Connect the 461A as shown lit I'igure5-1, 
using the 40 dli attemiaiion. 

h. Connect the ac voltmetor to posilii>n “A” 
and .'idj list the output of the iiscillator fora 
reading im.the ac voltmeter of -10 dll. 

c. Connect the ac volimetei to position “ir 
and set the 461A to tlie 40 CAIN (DR) 
position. ■ 

d. file ac voltmeter should read -10 dil l/•l).5 
dH. If not. change the value of A3RIS mllil 
Ijie ae voltmeter does read -lO dll +/-0.5 dll, 
■fhe value of A3KIK is typically 4.7 olmi to 
13 ohm. To Increase tlie amplitude, decrease 
the si/e of A3RI8 and vice versa. If A3RI8 
will not correct the gain, change tlie value of 
A3R29 in like manner. Refer lo jrage 5-13 
for possible resistor values. 

e. Change the 46 1 A to the 20 (iAIN (DR) 
position. The ae voltmeter should read -30 
dR +/-1 .0 dR. If the 20 dR position is out of 
tolerance, refer to Table 5-2. 

5-'24. FREQUENCY RESPONSE CALIBRATION 
1461 A), 




M()iicls46IA/462A 
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NOTE 

The test eiiiiipmcnl in Fieurc 5-3 
must bc.UKcd fur an uccnralc clieck 
iind fur u final adjtisthicnt for lii|>li 
frequency response. L2 thiouBli L6 
should not have to be iidjusled 
unless some component is changed 
in the feedback path. If the coils 
have to be atljusled, carefully pec^' 
away the cement, turn the coil with 
a plastic tuner and when the 
alignment is llnisbed, cement the 
coils again with Duco cemeul. 

Refer to Fignre'S-I I for location of 
coils. 

a. Connect the lest setup as in Figure 5-3 and 
repeat paragraph 5-12, steps a through g. .. 

b. If the amplitude is .slightly out of 

specifications at SO Mil/ (2SMI!/ on the 
Generalt^r/Swecper) adjust L.2. From 75 
MHz to 120 MHz adjust L.3 and Lf. If llie 
amplitude rolls off approximately 5 dB at 
100 MHz (50 MHz on Generaloi/Sweeper), 

refer to Trilublc.shoolihg Tips, Table 5-2. 

■i! ■ . ■ , . ' ■ 

c. If the amplitude is slightly out of 

specifications from 120 MHz to ISO MHz 
adjust L5 imd L6 (Repeat step g paragiapli 
5-12 several times until ilatness is obtained;) 

d. When the frequency response is within, 
specification bn Hie 461A GAIN 40 dB 
position change the attenuator to 20dBand 



the 461 A GAIN (PB) control to 20 dB 
' po.sition. Repeat step g, paragraph 5-12. If 
the amplitude falls off qt 120 MHz to ISO 
MHz, refer to Troubleshooting Tips, Table 
5-2. 

5-25. PREUIVIIIMARY FREQUENCY RESPONSE 
ALIGNMENT. 

NOTE — 



This procedure should only be used 
when the high fre(|uency response i 
is completely out of alignment and j 
not (juickly adjustable by paragrtipli ! 
5-24. 



a, Connect the 461 A as shown iir Figure 5-8. 
Set the H60IA Generator/Sweeper as 
follows: / 



Frequency .80 MHz (doubled) 

Sweep . . ./ .Video 

. Sweep Mode j . . .fast 

Sweep Mode vcriqer . .completely clockwise 
Adjust output level t<> value / used in 
paragraph 5-12. step c. (Approxii/ialely 0.3 
volts). / 



j . . . .fast 

.completely I'lockwise 



b. I. Set the IHOA/IKOI A/1820A yiscilloscope 
as follows: / 



2. Connect the 8601 A Sw^ep out t> 
Hbrizontal EXT input. / 

AC/DG switch .... ...../ ...1C 

Magnifier /. <5 

Display EXT Sms 
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FREQUENCY 
DOUBLER 
hp I05I5A 



AMPLIFIER 
hp A6IA 






40dB ATTENUATOR 



IpPOON 401 
hp 8A9IA 



Y hp 8A9IA 
-• ciitj — 

(INC TO 
■TYPt H 
ADAPrCH 
\ • hp pAmT no* 

I I2ft0“0067 



-cuni — ' 
Tyi*t M 
TO (INC 
ADAPTER 
An. PART NO* 
It'O-aO/? 



— •UC3JJ0— — 
5oa fa:ro-thri; 

TERMINATION' 
hp IIO40C 



I'OSITIOU A J 



SOMHi 
OSCILLOSCOPE 
. hp IBOC 




PLUO IN 
hp lUOIA 



— MIC3I1I)- 
enVSTAL 
DETECTOR 
hp 047IA 





Figure 5-8. Preliminary Frequency Rcspon.se Calibration Setup 
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3. Adjust Horizontal position to start sweep 
at left at side of display. 

4. Adjust sweep length for 8 cm (20 MHz 
per cm). 

5. Set verlieal display to A, 

6. Adjust A position for a display at bottom 
of the screen. 

7. Set the polarity switch ti).“+ up”. 

c. Connect the circuit as in Figure 5-8, position 

A. Draw the sweep trace on the face of the 
oscilloscope. 

d. Connect the circuit us in Figure 5-8, position 

B. (Slight variations are due to the culmff 
frequency of the 461 A.) Adju.st the coils L2 
through L6 as described in paragriipli 5-24 
making the trace correspond as near as 
possible to the trace on the oscilloscope. 
Work back and forth between the coils as 

, : i there is an inlermiiiglcd effect between coils. 

c. When I be scope trace and the mark onlhe 
/ scope correspond as nearly as possible^ 
recheek Cain calibration Paragraph 5-2.3. 
steps a thru e and Frequency Rcspohst. 
calibration Paragraph 5-24, .steps a thru d, 

5-26. PULSE RESPONSE CALIBRATION (467A). 

a. Connect the Model 462A as shown in Vigure 
54, position A., 

b. Set the Pul.se Generator as follows; 

Trigger Source . . . INT. FREC?. .’ to 1 Mil/ 



Pulse width .... 30 ns 

.Mtenualor i 10 

Pulse polarity PLUS 



c. Connect the pulse output to die iiipiil of the 
attenuator. 

d. Sot the attcmiafor to 20 JB and conneeMhe 
output of the ailemiaior to the verlirnl 
input Channel A. Use a BNC to GR type 874 

' adapter and internally trigger the sweep. 

e. Set the Oscillo.secpe Sampling Tinicbase 
Plug-in as follows: 

5-10 



Main/Deluy switch MAIN 

Main Sweep Tripger- 

Slilpe PLUS (located at lop righi) 

Inl/Ext switch INT 

Trigger Level/Modc 

control AUTO 

Tiiue/cm 10 us 

Sweep Magnifier 2 

Sync pulse On 

f. Adjust the vertical and horizontal po.silion 
for one pulse (adjusl irigger level for 
optimum trace). 

g. Adjust verticiil millivolls/em for a 10 em 
poise. Tile pulse widlli should be 6 cm (5 
iis/cm). 

h. Ob.serve the rise time full time (middle 8 cm 
of height) and fialness of the input pul.se. If 
the rise time is greater than I ns apply 
forniuia paragrapli .5-13, .step in to the 
resultant rise lime on the scope. 

j. Cqniiect the 462A us in position B ofFigurc 
54. Change the alteniialor to 60 dB and .set 
llic 4o2A to 40 dB gain. Reverse llie polarity 
of the pulse generator as the 462A output is 
of oppixsile polarity, 




k. Make sliglit amplitude adjust if nccessury on . 
oseillpscopc and repeat step ]i. If' the rise 
time is loo long (4 ns or result of fiirniiita 
paragraph 5-13) adjusl L2 to increjse the 
pulse amplitude and dcciease rise time. 
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m. Adjust L3; L4, L5 and L6 for maximum 
flatness and minimum ringing. 

n. Change the 462A to 20 dB gain and change 
to attenuator .to 40 dB. Observe the pulse 
shape for specifications. 

5^27. ETCHED CIRCUIT BOARDS. 

S-28, The Model 46IA uses both plated-through and 
single-sided etched circuit board types. Power supply 
assembly A2 . uses the single-sided etched circuit 
board. The amplifier assembly A3 the 
plated-through type. 

'.I • , 

5-29. When replacing, a component on the 
plated-through type of . etched circuit board, the 
component can be soldered from either side of the 
board. When replacing a component on the 
single-sided board, the component should be soldered 
from the conductor side. 

5-30. Regardless which type of etched circuit board 
is uud, the following rules should be followed: 

a. Avoid applying excessive heat when 
soldering on ^e circuit board. Use a 37 to 
50 watt pencil tip soldering iron. 

K To remove a damaged component, clip the 
component lead near the component. Then 
apply heat and remove the lead with a 
straight upward motion. 

c; Use a toothpick to free eyelet of solder 
before installing a new component . 

d. Solder from the conductor side of the board 
to insure good connections between the 
eyelet and thd conductor. 



S-31. TRDUBLESHDOTING mOCEOURE. 

i\ 

a. This procedure should only be performed 
when the 461 A or 462A c^ not be 
calibrated ; according to procedure in 
paragraphs 5-20 through 5-26. 



ModeIs.461A/462A 

b. Start with a thorough visual inspection. 
Look for burned out or loose components, 
loose connections, or any other similar 
condition which suggests a source of trouble. 

c. Inspect the test setup being used when 
symptoms of malfunction were observed to 
be certain the source of trouble is not 
external to Amplifier. 

d. Rotate Model 461 A GAIN control to 20dB 
to determine if malfunction is isolated to 
Attenuator; Amplitude of signal at base of 
Q3 should decrease by a factor of 10. 

e. Check power supply as outlined in I^graph 
5-22. 

f. Check dc levels identified on the schematic 
diagram. Figure 5-12. 

g. Using an AC Voltmeter (-hp- Model 400EL), 
check the gain of trans’stcrs Q4 thru QS, 
typically 8.4 dB per stage. 2 dB gain is lost 
in the input and output er, litter followers 
leaving 40 dB gain for the Amplifier. 

: NOTE — 

Gain of Q4 is co.itroUed by the 
value of RI8* and Gain of Q5 is 
controlled by the value of R29* 

(4.7 to 13 ohms). 

h. The R-L feedback Network and capacilors 
are responsible for the high frequency 
performance and should be checked if 
difficulty is encountered at high frequencies. 

j. Refer to Troubleshooting Hints, Table 5-2 
for possible causes of the trouble. 

k. If Gain, flatness and noise is wiithin 
specifications the distortion should be 
satisfactory, unless too large an input signal 
is applied, resulting in clipping of the 
output. 

m. Perform Calibration and Performance Check 
Procedures after repair is completed. 
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Table 5-2. Troubleshooting Tips (461 A and 462A)t 



TROUBLE 


PROBABLE CAUSE 


I; No output 


Check power supply (possibly CR3) 
Check Q3, R9, Q4 and Q5 


2. 20 dB position intermittent 


Cheek GAIN switch for good contact 


3. Gain not correct 


Cheek DC voltages listed on Schematic Fig. 5-12 
Cheek AC gain of each stage (8.4 dB) 

Check Q3, Q4 and R1 8. (Refer to Paragraph 5-23) 


4. Flatness 


Q3, low frequency; 07, Q8, high frequency 


5. Small roll Off at higli end 


Chattge size of C26* (range; 10pF to22pF) 
Increase capacitance to increase amplitude 
Cheek for shorted or open coil (adjustment 
has no effect on flatness) 


6. Frequency response at high end on 40 dB 
not corrected by L6 or C26’* 


Check C31 


7. Rolls off 5 dB at I bo MHz 


Cheek C31 and Q8 


8. Frequen y response at high end is low i)ti 
20 dB ' ut 40 dB range is fiat 


Add C35* in attenuator (Al) 


9. Output drops off at high temperatures 


Cheek Q4 


10. Noise on 40 dB range 


Check Q3 and Q4 


11, Noise on both ranges 


Cheek ground connection to chassis 


12. Intermittent noise 


Check Ql 


13. Blow fuse 


Check B+ and B- to ground greater than 2 k-ohni 
Ch6ck A2CR3, A2C7 and Ql 


14. t^ilsc rise tiinc too long 
(coils have little effect) 


Cheek Q8 and then Q4 


15. Exccs.sive distortion 


Cheek for clipping (use oscilloscope) 
Dccrcascinpul signal. Observe 



t For instruments prefixed 346-, 347-, 4I4-, 418- or 421 - also refer to Backdating Changes, Appendix C. 



Possible Resistor Values for A3RI8^ and A3R29* 



Resistor fixed 


4,7 ohm 


■Km 


1/2W 


■hp- Part No. 0698-0001 


Resistor fixed 


5,6 ohm 


mm 


1/4W 


-hp- Part No. 0683-0565 


Resistor fixed 


6.8 ohm 


5 % 


. 1/4W 


-hp- Part No. 0683-0685 


Resistor fixed 


8.2 ohm 


5 % 


I/4W 


-hp- Part No. 0683-0825 


Resistor fiked 


9.1 ohm ' 


■ 5% 


I/4W 


-hp- Pint No. 0698-5839 


Resistor fixed 


10.0 ohm 


5% 


I/4W 


-hp- Part No. 0683-1005 


Resistor fixed 


ll.Oohm 


1% 


1/4W 


-hp- Part No, 0757-0470 


Resistor fixed 


12.1 ohm 


1% 


I/4W 


-hp- Part No. 0757-0491 
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SCHEMATIC NOTES 



I. l>AKtlAI. llli|l|iHHNCH DliSHINATIONS AI<1! SHOWN, I'lllS IX Willi ASKI'.MIII.Y 
OK SlillASXIiMIII.Y OIISUiNAllONI.S) OK IIO'III l OK rOMPl.inii OliSICNATI'IN. . 

i. rOMPONIiNT VAI-m-S AKI! SIIOW.N AS l•m.l.OWS ONl.l SS OllllillWlSI; No;i;i) 

iii:si,si ANni IN OHMS 
CAPACI'I'ANCP IN MintOPAKAHS 



l)l'NOii:S ASSI'-MIII.Y. 
IlliNOIliS MAIN sk;nai. i'aIii. 
DliNoriiS l■■l!l:l)IIA(■K I’ATII. 



)OI:NOn;S I'ltONI I'ANIM. MAKKINH. 

::r;r;“Z!i)iiNori!s KliAit I'ANiii, MAKKiNo. 

, "Y//Vy DliNOIl'S l OMPONIiNIS NOI MOHNIIIO ON ASSliMIII.V. 

r.. AVKKACt! VAl.Uli SHOWN. OI'I IMHM VAl.Dli Slil,l!n i'.l) A l PAI'IOHY. 

7. NOT INCMIDliO IN MODMI. K>7A. 

N. MAKIi Tlllt I'OU.OWINC VAI.IU! CHANOIIN I'OH MOlIlil. 'lf>7A: 

1(17 Id imi OHM i(;i<) roil H OHM 

■ IIM TO IHIIOIIM IM5 IO .WOHM 

U.IIIOl’ilOIIM 

•f. SI IS (’AM ACTIVA II'I) IIY S.( IN till' 211 Dll I'OSlilON 
HI. <71 HAS A (;i(OIINOI-.l) SHIIil.D. lliKMINAI. AKKANOliMI'.NI IS AS SHOWN: 

'•f 10 P .VIEW 

11. 11)11 SlfUK'TKIN III' KIH'Slill I'AKACIIAl'II .S. 2.1. 

12; IdK tN.SI KIlMI'NI.S l’|{HHXI!l).lll... ll«.. .i n-. 42I-. SUI: IIACKDAIINO 
, CIIANCvS. ATI'I'NDIS (^ 

I.(. ixOliNOrnS INDU(.TANCI! I-KOM l•l:KlHil IIIiADS. 
|.l,_Ll)|.NOri:S()|l|l'IUHAS,SIS(VKAMI'.|(;KnilND, 

IS.^OhNOlhS ASSIiMltl.Vi:mn.'N|)|ON IIOAKOl. 



REFIRENCE DESIGNATIONS 



HAT 



NUtmtKf AfiSiTJWHr iwtJ Nommt 
iHUMAnom ,v»wt (mtlifJlS ami 

Kiwri? lOOKKK-MiftOI) . 

<!■ A|'«7l 






VI l« WflUVFF/l 
on Ar As^rwrrii 

KOM^IlFT llUtfJWArOM VII 






If5 



IfhF it »4 Ml.# , ^ 

_ ijr tvfv 



(HUt'UMtW lii AfH 4 



jT 



JfVWtni i>l ^•l(•^A^lU IJ. AlAlt 



\Vl>MM^T 4 ViJI(AT| <■ A|. 

l-inuf lATAwjfl [f?t|0TO“aH)r'#*ril O'it 



WIHf f(>IOR. nuott CC/f’ #S T/</ \AMf 
Ai Uti ItlMhlVM SKHOHr.Olf. HlfSt 
m/UUlH iftOlcMtl. lifivl fttmt KHYI«0 
IHOlhfthtfi SJlftK A*I1> 

7 Ht uinunnoivAfif^ wi hAmiAin 
hum K 7 knt/nt.o/ifi. mmi 



I 

“T'— r-'t; 

4 /lit IfIfUtAlM UAl (M ' ' . N ' 






n 

.Vfj 
I (II 



'K 



h MAN ' 






rMfir ()## AMAH- , 
t Oft IIMMt/yAl.MAl OH ' 
. IMVSOI i\f HomiHfl I 

i t£j [. ! 



(Y4W'< rii 
ilf SK.M rii 4 c 
IS A^AIIil 



I 



UAtt T.TAKUi)l I^IFMAU I'iH 
I ftH COftntnOff I <YAA;(:#|Wi 
I tAf,r {JW Wrtt' . A »7lF/#f(<» t 
. /^Hir 

I 



I’AHTIAL nEKERCNCI! DUSIfiNATIONS Allll Sill- )N: PHI-FIS WITH AUStMHLV ()» S!UBASSL'MlJl.y 
RESIGNATION®! OR IIOTH rOR COMPLE IE RESIGNATION 




Models 461 A/462A 



Section V 





A2 

Part No. 00461-66503 





A3 

hp Part No. 00461-66502 








. It.C. MrAt.UMrMi:4T CONiHnONSI 

UiUlHlt UOUTFUJl U.MMINMCO bO fMttiKj. 
2 » N(1 INiMT MUNAt . 

A0' 'WOHU. VIVM WA^ uf.I I) FOH 
TMdif, MCASUHf.MfNlS. 




Figure 512. Schematic Diagram of Model 461 A/462 A 
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PERFORMANCE CHECK TEST CARD 



Flcwlclt-Packarcl Model 461 A or 462A. Tcsl performed by 

Wideband or Pulse Ampliricr Dale . 

Serial No. ’ 



GAIN:(461A.462A) , 1 


a) 40dB+/-0.5dB 

b) 20dBt/-1.0dB 


OUTPUT VOLTAGE: (46 1 A) 
(462A) 


0.5 veils rms 
1 voll P"p 


DISTORTION; {4B1 A) 


! 

less Ihuii 5% ma.ximunvoutpiil 
ruled load 


N0ISH:(46IA,462A) 


Ie5isi|iim4 mVal 40iiU 


FREQUENCY RESPONSE; (46 1 A) 


a')Lowchd,+/-1 dB 
1 kH^ to 10 MHz 




b)Hii;heiid,+/-l dB 
10 MHz lo 150 MHz 


OVERLOAD RECOVERY: (46 1 A. 46i>A) 


less than 1 us 


PULSE RESPONSE: (462A) 

Rise Time: 

Pulse Dural ion for 10% Droop: 
Delay: 


less lhan.4 ns. . 

; 30 us 

12 li) 14 ns , , ' 
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SECTION VI 
REPLACEABLE PARTS 



6-t. INTROQUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-1 lists parts in alphameric 
order of their reference designators and indicates the 
description, -hp- part number of each part, together 
with any applicable notes, and provides the 
following: 

a. Total quantity used in the instrument (TQ) 
column). The total quantity of a part is 
given the first time the part number appears. 

b. Descriptions of the part, (bee list of 
abbreviations below.) 



0 . An exploded view of the attenuator with 
reference designators identifying the name 
and -hp* part number. 

6 3. ORDERING INFORMATION. 

6-4. To obtain replacement parts, address order or 
inquiry to your local Hewlett-Packard Field Office. 
(See Appendix for list of office locations.) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers. 

6-5. NON-LISTLi) PARTS. 

6-6. To obtain a part that is not listed, include; 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the purl. 



c, Typical manufacturer of the part in a 
five-digit code. (Sec Appendix for list of 
manufacturers.) Parts that are manufactured 
by Hewlett-Packard arc u'entified by the 
abbreviation -hp-. 



d. Manufacturer’s part number. 



d. Function and location of the part. 
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T(} 




MI'U 


M I•'I7. l»AKT NO. 
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11111110140 
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cn 
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C7 
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2 


Olmlli: HI |ilv 2IIII V > ^ 


114713 


.9111311113 


■ CH3 


■I1III2 U7II2 




\ 


OIdiIk; mloii'iici! 14.7 V 17,8% ' 


lip. 




02 


108301112 




i 


7S1II1 HII’NP2K2U04: 


01208 


7/(2<J04A 




ll(lB7,|II7t 




2 


ll:lMlcliii:|l1kOliliiii</'IOK,1/21V 


01121 


1:111071 


04, nil 


II80II !ili?!i 




2 


111 IkO cmnii 8.0 klluliiii i7,8% 1/2 117 


.01121 


F 08670 


ItU ■ 


imll7,2721 




1 


ll:lK>lciiiii|i2.7l<lliOimi/,10Kt/2W 


01121 


LW7I 


A3 


08481, 86802 




1 


Aottohiv: Arnplilier I461A ni>ly1 


lip 




A3 


0848286882 




1 


Aaenibly: AntirJIllBr {40ZA nnty) 

(Ciiriialiic Cll (hMi C32, 1 1 tliiu 1. 14, l}3 thm Qll anil 
Mil Ihrii TtiiAi‘ iwn (ik&umlillii m iiUmlral uxftiii 

w)U!toirahnl. 


,1ip. 




CEitlmiCin 


011|IHI11i8 




8 


C; Ixil Tdi'lncl 2.2 Ilf* ty'2n%7Uvil(;w 


88208 


1801127880112(1 A7 


0?l 


01110 03011 




8 


■ CilwlT»rlrtl4.'’iiO •/•2IHt10vimv 


882110 


1(>0I)4/8X(0IIDA7 


CI2thiuCt3 
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0 . 
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CH 


omooiiiii 




0 


C: lj«iTn(!lfir.r fill nl- 4/70% Rvilcw 


MI200 


18011000X0000117 
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807IW 


l8(i'W/8XOIIIOA7 . 


cm 


omuiniio 






OilxIrlMOUiil' t/,2imilv(ltw 


8628'J 


lomiiiiKixoaooii: 


07 


111800300 






C’ ixd Tu (tli'fl 4.’/ lip HI vdtw 


862811 


1!.OII47!iX(IOI(IA2 


OH 
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0: l«il till (1.22 iiF HIQ'H, 2011. 28 vtlttv 
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18111101)1100(0107 
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01811 0100 






U: Iml Tal'lfil lilltiP */7ll%C vili:w 


80289 , 


180(101111X1010(1112 
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01110 0300 






0 lAil lneti'it 47 up 4/70% Mlvduv 


80289 


1(iOII4)8XOimiA2 
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, 0: lulU'i0.22ii(: t|l08. 70%78v0rw 
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C2li 
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UIOOOI7H 




1 
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dl||i 


W7,C2II 


1111100170 






C; luUri Il22ul' i !0i:. 211'K. 2!i vilcw 
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liCIlA 
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C: IkiI 111 ifirti 2.2 iiF •7,?mi 20 viltiv 


80789 
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0; Iml tiitlMl OlloF t/,208,llv0tvy 


811289 
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OOOA 


u 
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hp. 
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Cull: V. 11 I 11 I 1 I 11 1.2 ull 


hp 




1.3 


00401 001103 




1 


Cull; vailoljlnO,4 ull 


hp. 




L4 


004111, 110004. 
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03 
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Sttlliin VI 
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REFERENCE. 

designator 


-hj)- 

PART NO. 




TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. , 


n27 


OBBailllS 






11: lull coiTi|i 100 ohmt 'AOTi 1/4 W 
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Appendix A 



CODI LIST or MANUFACVUlIRS 

Thf fnlitiwinA rratit intinb4*r» from Frdml Hu}>{>)y C<h1c> f<ir MHnufarluri'rN CMlMtOKlii^ )l«r»cllrM>)(R 114*1 (fUmp lo UnIp) iind 114*2 i.(*ri4li' 
10 ami Ihplr laluHl avpjilHmmia. Thu lUlf iit rovtiihm aod llio ilato uf Hio ftu|4|ilt*mi'ntH uhpiI ajipimr nt iha iMillotn ol mrll fQKf'' Alplui* 
bfllMl cwlaa luvM>aPM arhilrarlly UAM)KTM<dl lo mifipllom not uppnarlnft In Hid 114 llamllioultH. 



U^t}.A Common. Any nuppller ol'U.A, 

MrCoy BiKironIca.-. .Mount, Holly Pa. , 

Blpclronl<^a Corp. .... Ilnehriiler^ N. Y. 

CpmcOi Lnr., DaiilolJioiitConii. 

Mumidiu) I CoHoni Calif. 

Mlflron , Co/ , loo. ..... Vulloy fttroam i K. Y. 

(Urloainc. Chorrylim, NmI. 

Aorimoa Corp, * ....... .Nm« HtitlunJ,Maiia. 

Amp. Inc. . i ...... Ilarflatiurut' Pa, 

Alrcratl llmllo Corp. ....... . H< 1 onl^rl| H..I. 

. Cruroni Lid. . WliUby^ Onlarlu« Camda 

Norlhvrn KABlnoerInii 

LatHjrat{>rlo«,.|nic, . >lturlln)]tun, Wla. 

fbniarno Klrctrlc Clo . . 

. richona Dip. ............ Plrkpji»» AC. 

Goo SniiioorrlMd Co. . . . .City of imluatry, Cal. 

Carl K. ilcOmoa Corp. . .... Luh AiiRt-ton, Cnl. 

Mlrrolal) Inp Llvlnfcolon, N. .1 . 

Oojioral Rlodrlo Cu. 

Capatriltir T>fpl ■ . Ilodaoo Palla, N. Y. 

Allien ProduriR Co. ....... ,llrorkl(iii,MvoH. 

Alien flrodlry Co.. .MHwuiikop.WIpi 

LtUon lodtimrlan^ inr. . ■ . ■ Huvorly Jiniu< Cal, 
TitW fkmlrondurtorH.tnr. .... Lawmtalo, Cal. 
TonM Inairummla. Ini'. . 

Trnniilalor Praturla Dtv IXtIiaH, Tma 

ThoAlllaocp Mid. Co Alllartro, Ohio 

Bmall'lhirla tne, Lon AiiROina, Cal. 

ParHlo Hflaya, Inc Yaii Nuyrt, Cut. 

Gu(lH>m1 Droa. Bilk Co Haw York » » 

Amcn»rk Corp Horkinrii, 111. 

Ihjlaa Krmlnrprltiff Co . .... tiatdaCUra, Cal. 
Perroarub* Corp. ot 

Amorlca HaugwHoa, H. V. 

Whrulork fORiialk.lnr I.iirm Hranrli, K..I. 

Colo Ilult1«raial Plaaltra Ino . .Hamiyvatr. Cul. 
Ampht'Mil*'Dorir BlorironlPM 

Corp. tlnaiJirlirWt 111. 

Madia Cori), <il \{nn/|rat8*m1* 
romlurtor d Malrrlala 

PIvlRlim Hiimorvlllo. N.J. 

VoriUno Cii.ol Ainrrlrki 

Inc^ . • . Old HiyliriK»k, Conn. 

llopktriN r«?|iliirL>rliiKCo. . . Jtan Pi'riiamlo. Cal . 

Hiiilron Toni 6 Ulo Not(arl(|H..1 . , 

Nylon Miiiillng Cuyp {^rtiiallvIiltN. .1. 

Q.B. Bemlrondurior Print. 

Drpt. Byraruno, N.. Y. 

Ap'a Marhlno A Ttml Dayton, Ohio 

Rldrma Corp. Comptorii Call!. 

ParkiTBeal Cii, .Loa Atigi'ieo» Cal. 

tranallriui Rlortrlr Corp, . . .WakrflHili Munn. 
PyrollIrn llrilMor Co. , 

Inc, ...... 1 ...... . .Ci*itar Kuullai N.J. 

fllrigrr Co. , Uiolil t>Jv. , 

Plmlrrm* Plant ......... HumorvHlv, N. J. 

Arrow. Marl and llrgonian 
Rlrcl. Co. . llarlfont, Cnmi. 

Taruua Corp. lamlwrivIHOi N. J. 

Arro Kti'flronlf Inr. Clrral Nrrk,H.Y. 

Kaara '.Afirr . .Lou Angrlor*, Cal, 

tll'^'hlklRlun o.*;Aprovoa. .Myrilo Ilrarti. UjC. 

Prcriaiim PainT Tul)o Co Whi'olingi 111 

Palo Alio IMvialnnol HpvrlHt* 

ParkaritCo. IhitoAllOj CuL 

SylvanURItrdrli' ProdurtH^ 

Mlcrovravo Dfvlro'lllv. . .Mountain View. Cal. 



Dakolo Rngriliir. .... . Culver Cily. Cal. 

Motorola Inr.BrmlcorHlurUir 
Pr<Kl. t]|y. ........... Phornlui Arlrona 

PlIttonCu. .Inr. Wvairrn 

Div. Culver Clly» Cul. 

Aulomallr Hlerlrlr Co. NnrIhUke, 11), 

Srsuola Wire Coj ItodwiKWl Clly, Cal. 

PrrriNlon Cnll Rprlng Co. ; . . Kl Moiilo, Cul. 
P.M. Mnlor dompany . . . . .WrairlirnliTi Ul 
Cumpimfnt Mfn<H^rviro 

Co. w; HriilKCwuii'r, Miian 

TarnllL'Ih Century PJaullra, 

Inr. . Loa Ahgrlca, Cal. 

WcflhnghauBr Bleririr C(ir|>. 

Bvmlromluclor Drpt YouiigHood, Pa. 



UilronU, tnc. .Suit Mulerit Cal. 

Union Carlilnc Corp ., Klrcl. 

niv. Now York. N. V. 

Viking Ind.inc. . . Cafioga Purk» Cal. 

li'orf RU»rlri»»PtaNUrH Vj?.. . . . .Bunnyvalo, Cal. 
Coamo PIhnI1Hc/o Bl/ciriral . 
li^irr.Cri,) . , . , . .'T . . . . Clovidaml, OhUr 
Uurlwr Coiinan Cn. ......... . linrkfordi IIL 

TiHcnOpliral Co. . . . ^ 

Uoulyn llolKhta, Long IpUiuij N. V. 

Mi»lro*TH Corp.. .WMlIwry.N. Y. 

Blowiirl KtiKinroring Cn. ..... .Kunta Crua. Cal. 

WukrlkOil KnKlnrrrlng lr>r WakoMeld, MaNu. 

UaRRlikCo. , DIv. olMrwarl 

Warnvr Corp. . ; . Drldgrjuirt, COnn. 

JiayrliNn tvtp. , ltodw(a<d Cily, CaL 

lUunrli amt Lii.'iti Opllral 

Co , . . I . . . . lt4>rhi'Ntnri N. V. 

B.T.A. PftHhirlHCo. of 

' Amorlra ..... Chlragn, 111, 

Amaliim Klortronln i'ardwarB - 

Co . , Inr , , . Now Korhi'lle. N. Y. 

Birririral inulrumaMl 

Co, , Inr . I'etut-rH>k, N. II. 

General Hcvlrra Co. ,ltir. ... bdlanApuilH,; Iml, 
Compcfiirnia the. .Aria. D|v, . . Phoenix, Arlioru 
Torrlnglon Mfg.Co. ,Wimt Dlv. . .Van Nuya, Cul. 



. . . itorkaway, N.J. 
• . Loo Anaelim, Cal. 
. ■ . . , Pomona, Cal. 



Varlaii Ahuor. Klmae DIv. . . Ban Carloa« Cal. 

KpIHii Kli'vlfli' Co Van Nuyn, Cal. 

IhgtlriiA Cii. . . PacMoleoa, Cal. 

TransJHiiir Rli^rlroiiku 

Corp.. . .M)rmra|iol)B, Mhm. 

Wralliigliounr' RIrrIrIr 

Corp. tKkftrunir niv; . . . .Blmirat H.Y. 
Fltrnotmi Corp, | . Now York« N.Y, 

Clm-h'nraphlk Co, . . . City ol JraluKtry. Cal. 
Biliron TTaoklator Corp. ... Carlo Plain* N,Y. 

Avtii't Corp. Cuiv4>r City, Cal. - 

Puirrhllil Camora & IriM, Corp. , 

Hfmlrooduclnr DIv IMirtmtain View, Cal. 

Minnrniila Ihthtwr Co Mlnneapollu, Minn. 

Illrtrlicr Corp. Thr Munlrrey Dark, Cal. 

Bylvanlu KiKt, Prod. Inr,,, 

Ml. VlewUporiitlona '.,. . , Mountain Vlpur, Cal. 
Toihnlrnl Wire Pmlurtn 

Inr, CranloFd, N J. 

IJmtinv Rlri'I.Co. Ctilrago, III, 

Conllnrnbil Drvirn Corp Jtawthorne, Ca], 

Haylhi’on Mk.. Co. , Rernl* 

, ccmilui lor Div. i. ..... . Mountain Vli'W* Cul. 
l|rwti'l1*Parkard Co. , 

tkw .leraoy fhvlNlon itorkaway, N,J. 

U.B. Rhaihcrrlhi'. utr. ...... Lon Annelort* Cal. 

Minn, JlellH'rl Cl.. . . > . . . ■ . . , Pomona, Cal. 

HurKfUN pallnry 

Nlugara Palin, Onlarlo,Cuna<la 

DfUtarh PaMi’niT Corp Lou Aiift.'lon, CaL 

llrlHlol Co, « The Wulrrlr.iry, Conn 

Bloan Company . . . : . Nun Valloy, Cult 

ITT Cannon Blorliir lr»c. , 

PiKvpnia DIv Pliounlif, Arlroiu 

Naliural lluilio UP.Inr Harainun, H. ,1. 

C11H RtrrIronIrH Hrmirnmlurtor 

' Oprrallmw.tllv.Df CUN Inr Liiwoll, Muhh, 

Ofarral Rli^lrlr Co. , 

Miniature Lamp Do])l. . Cleveland, Ohio 

MrLHalri , .Indlaiuimlla, 1ml. 

Ilabrock lleluyB !)1v, .Coata Moau', Cal, 
Blertrimlr KnrlimurrM Inc.. . Loa AitgoNm, Calil . 

Trna Cupirltor Cn llouaiim, Teaaa 

Trrh.lml|tnr. Alohni 

Kli'ft. . llurlunk, Cal. 

BliTiro Aaimmlitli'N, Inr.. ..... .Clilragn, til. 

C A K Ooirimmi'iita Iny, Newton, Mana. 

Mallory Datlery Cn. of 

CuiiaiU, Ltd Toronto, Onlurin, ^atwila 

Prruiaylvaiila PlomrarlHm CUIluM HriglilN,’ Peon, 

IluriKly Corp. . .' Norw.’ila, Conn. 

Itfpvra) TranalMor Wralern 

Corp , Lnw AngeleH, (*ul. 

TJ*Ta1,li«' . . . , . : , llrrlieiey. Cal. 

CaiiairurKtum Co, ..... Nlagaru N, Y. 



. Manuluiiurer Addreon 

CTBol Ueriir, Inr Herne, lird. 

ChieUKO ToIrphoAB of 

Calllornlu, Inr. . .. .. - . Iki, Paniidrna, Cul. 
llayKlkle Kkrtronlra Corp. . . . Waltium, Maan 
Telrtlyhe Inr. .MIrrowavu 

Div. ‘ Palo Alio, Cul, 

NAllunal Beal . Downey, Cal. 

PrerlHjon Cunnvrtor Corp lumuleu,. N. Y. 

IKinran Ktertronlra Inc. .... > Coata Meag, CaL 
(limrral InAirumenl Corp. , 

Nfinlrobiurliir Dlvmion Pn»ducia 

Group Newark, N,J, 

1miwrlul.li)oftr(.flrJne Hueru Park, Cul, 

Mi‘taiiM,.fnc. lYilo Alto, Cal. 

Ptilladrlphla lluxllt Co Camden, N.J. 

Groyu Mifi, Co. , Inr. ...... Nlmdy GroVci, Pa. 

Oullon Ind. Inr. , Data ByBifin 

DJv AllMquerquo, N. M, 

ClariiMlal MIg.Cn. ■ Dover, N. II.' 

Klmar Filler Ctirp W. Ifavoo, Cimo. 

Niji))on Klerlrlr Co, , Ltd. ...... Tokyo; Japan 

MiM'X HlectrontrH Corp Clark, N.J . 

Delt.1 Srinli-onduMor Inr. . . Newport Heath, CuL 
Dlrko'iii Klectronlra Corp. . . Nroltodale, Ariaooa 

AliTo.1ut»|>iy 'To. , 1m: Wilthlta, Kanauo 

Wliro Pridur^B' . Delrnlt, Midi. 

Tlirrmolloy . Dalian, Teaae 

BoUliim Drvireii Inr T||ppaii, N. V, 

Telef unken fUmhllj .llamiver.Germuny 

Mlilland'Wrlghl Div. of 

rai'lflr lrKluBiriea,t»e. . . . KaimaaCliy, KaiiBaa 

Ikin-Tefh . .Nowlmry Ihiry, CaL. 

Caiif.Mrtimtor Corp llama Mo'ika, Cal. 

Amerlrun Ciim|HiiieiiU., Inr.. .Coimlmhurki'n, Pu. 
ITT Femlfoodudor. a Div- of 
Ihl , Teleptxme and Telegraph 

Cor|Niratli>n ‘. Weal Palm 1tr.ti-h, Fla. 

Mew|e|t*lkirkard C'omiMny LnypUmt, Colo. 

I.'orodl Duhlirr Rlerlrlr Corp . . ■ Newurh, N, J. 

Corning (liana Worka . . Chriiliig, N. Y. 

Riri-lru Cutir Inr ttin GulirloLCHl. 

WlHluinn Mfg. Co tUiiJime, Cal.' 

TheH]ihrreCii. ,lnr Lillie Fulln, N..I. 

WeliKtrr Klrrlronlt# Co New York, N. 

Arlonira (hirp, .......... NorllirldKO,Cul. 

Adjimlahlo Ihmhing Co. . . , . N. llollywoiNl, Cal. 
Mlirim Rlei'troNlin. UardeoClly,Lo»gla1aiHl,N Y. 

Amprolm Inal. .Corp. Lynhrook, N.Y. 

(rahlrironlra .• * - < ' • ■ • 'Coala Meaa, Cul, 
Twenllplli Century Coll 



Njirlris Cu. • • • 
Frftwal Klei't. Irie^ . . 

Amelro Inr. 

fc'linire Pine Mira Co, 
(>mtil>H}ierlra Inr. . , 
Compukr Diode (hi(|i 



■ tUnlu Cluro. Cat. 
Framlngliain, htuaa. 
Moiiiiiulo View, CaL 
. . Ilpriiee Pine, N C. 

Driroil, HI. 

Lodi, N.Ji 



Klerirold Co . ... Umixi, N.J. 

INmUr Alrrralt Nul Corp. . . . , . PaNudenu, CaL 
Meat Pm.Mele-Co. Jiir., 

De.lur Meier Div. . Ilriioklyn, N Y. 

Deleo ItadloDlv. ol ll. hi. Corp. . .Kukimio, triit. 

Thrrmonetlta l.ir, , Canoga Purk^CuL 

Trunya Company , , . . MounUIn View, Cal. 

Hamlin MeUl Producta Corji AkroriiUhlo 

.AngBirohm Prer. Ini' ... No. llollywohd, Cai. 

Slhconta Inr. t^ll 1 nvvull^Cal, 

Mi-Gruw'KdiJHiii Co, ... . Mamheoter', N.H. 
Power Deal gn .Par llle Inr, ...... Dalo Allo»CaL 

Clevilo Corp. tiiemlrimdurtor Div,' . Palo Alio, Cal. 

Blgnetira Corp . Nvimyvale,Cal. 

Ty'Car MIg Cii. ,tor . HolMMon, Maad. 

THW Blei-liComp.Div. . . De» PlullieN, 1)1, 

Chumerlrn' ... Plainvillr, Muhn. 

CurllN limliunirnt.lfir, .... .Ml. Klnro.N.V. 

Vlbhiy Intlrunu'iilB Inc Malvern, Va. 

U.f. DuIVnl ajirt C'oi, Mr. . Wlhivlniilon, Del. 

Jhirahl Mfg. Co . Mi|WBUkeu,WlN 

Tlif Ih’iifUa Corp-' , NaviKailoa Kr 

CurJrol inv, Telerlairo, N.J. 

Themka A. Kdlaoii [nduBirldL 
Dh'.of MrGraw*Fit|Bon .... Weal Orange, N, J. 
Conei>a llalitwin Park, Cal, 
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Appendix A 



Models 461 A/ 462 A 



C4Hlr . 

Ho 



ManulMchirttr 






CODI UST OF MANUFACTUIIIS {Cenllnii*d) 

' ■ : ■ ' 



C(lll4« 

Nil. 



riRfc ' 

, Ho, 



Mjr'Df4C'U<ri<r, 



AiMm'Nh 



, tDOM IrlMMOoMroiilCH , ; Moi'Hi'liKMrXiN. Y. 

mnit Jllri-trii Mi|}, (Ni. ,r . j . . . 

20Hi3 (firiirra] Alroiilrft Cor|i. I'a. 

21220 Kxi<'i{|«ipii'.'lrtr, ..... IhIimhI rily,, H.Y. 

- 2I.Urt fulhlr UcarlrtH Cn. /Till* . . . Now liVuiuo, Crmni. 

. 21020 rnnclH’l M(*(Al1ur(|lral Ciirp. . . .N. CM<-i.|(o; lit. 
2.1020 ' (t4*m'rul Hml Cti. .......... N..I. 

23042 Ti'nitrim Cor|i. ......... ; IntUuiuiHthl*, hiil. 

2.1701 imtlMti Jluiilti HI«niironli>M l.liij . .W(i4iliiitKliiji,1)L\ 
2446t» G,K. I.uiit|> Dlvlftlorii N('l« 1Air)(«Cli'vHAiiii, UJilo 
24ri|)!» Urni'htl HuiHo LNi. ..... . .WimiI Coiir(iri(,MuHH. 

. 240H1 Mionviir Inr. «Comp,f>iv. ..... .nmiMtiKlim.liKl. 

20JO& Grira Hi-jprwluror Coi|». . . Nfw Mmtirlhs N. V. 
2i’4W Gfold-ri j'lliF Atnrrlrn,1iir. CtirlMtoiH, N..1. 
200M ComiAWHolllNM'h Cti. ...... IIoIMhiit. Cat. 

20002 _ llaiiillljirtWal'hCii, .. ... . , LuJumhUt, I'ft, 

2H4M) ' IN'w)i‘ll>rA4 kurd (’(» ...... ^ I'Sdci Alhi, C.«i; ' 

2H[i20 MiVHUli Ml(:. Co. . ... .... . s KtMiljworlh. N. .1. 

soon lh>t1rum(’i)T ('n. ; 

. . . . -l.lHUi Follfi, N.,r 

3117.1 llcrHvliiK IH-pt, . . Owff»hlAiio, Ky. 

30434 l.<'rir«krn Inr . ... .... (NiU‘nKi>* lU. 

30100 i;!44WVik Cm!) I'riKlut Ih, 

Uil. . li»MhvMhtry, OMiArlii, L'hiujIa 

312R7 W.I1. b Hill, 

1.M . . . OfitiiriM, Ciituda 

31042 P.H. MAllory b Co. Jm( . liHlliMM|»(>)lf«, Jml, 
30fi43 Mi'rlaiiU'ill llMlu(>lrtliM PfiNt. C», . . Aknoi, Uliyi 
4002(1 Mlniiitiiro Prf'i’lKlntt 111 uhnjiK, tilt'. . Kri'tii*; N.ll 

40031 lloni'VMrlllnr MJnii. 

42100 MuHtCii Oiir.i| 0 \ HI. 

4.10W C. A. Hori:r«Ti Cu Colo. 

44000 , . OOinMt^ MIfi. Cli. tSiiikM*. t*l. 

40504 PiMiM Kjie.tiMi(i.Cor|p .Dtiytt'i.Kiwri, I'x, 

47004 PoliiriiOl L'(ir|h CwmlirWiiO, 

4lKi2() tVcrluloii TIicrinorM'lt'r ** 

InM Cri. • . . l’;i. 

40006 IWyr tXilMf iHc, . . WuHliiiin, Mahb, 

62000 ll(i»an Cdnlrollcr Md. 

.fi20H.1 iHlV(ii. , Mi'll, HUa*. |)|y . . Wallliim, Mukk. 

. 64204- . Hiuili-roAN MM. Ci>. .......... tk'liiia, N C. 

66026 ijlinjiAM)) HU'rlrlr C(i. \ . C0MuiO>< JH- 

6003.1 8imip|iim',(.'or|i. ‘ . . . . tClinhfurd, N Y. 

6605b Hii)ihi;.]ti Cli.r<imrni'rr-I:i1 Aiipaidius 

ft Hypilym IHv. .* Si. Ntirwalk, (!i>ioi, 

60197 0|M<)ldlAK FlOri' Cu, . Inr ToiMwaiKU, N. Y. 

00260 IHri'irir Ct). . .. Nnrr}i AUamN, M>ihh. 

tlh474 fiujuTfur Him. I'll Hi-MdrO, 

60440 Ti’lrx Cnrn: ... . . TulrlA^ Okla. 

6079(1 IlHitridM ft HHtii Cn.' HMfulwHi, N .1. 

00741 Tri|0HI KIrriniAl Inhl. Cn. . . IHuitinii. OV1i> 

01776 HMimi H«illrlniiKr.S||'iMl U]v. nl 

Wt'Alln|thmtHi> Air llrak.> Cri. . I'llMirrjth, I'a. 

C21ltl : Unli<i'rA:il Hlnrli'ir I'll Owuhau, Mli h. 

01743 WariGtciMUhl KUidrlt (’«. . . Ml; Vrcnnii, N Y. 

040|i0 Wi'Ali'i rt KlH lrU! Co. , lot . . . . Nrw York, H. Y. 
060V2 WrHfoM toK|, ttir, Wouimt Newjirk. itt wnrk, N .1 

D6206 WllU'h Co {‘hU’4i:<j, i 

00540 MlhiiPAiiU MioliiK ft Mill. Co, 

tiororc Mlnriiin.Hiv .Sit p.iul, Mloo. 

70270 AlU'ii Mill, Cl , . . llArH'ilYl. Coim. 

70500 AMli'J Ctioirnl . .Now Vot'k, N. Y. 

70310 ’ AiliiiCial M riiw I'rtHlurl Cn, , Iiif. 

, iMrtli ii CUv, N. V 

7((417 Aini'li'X, IHr. ol ClityMlor Cnrp. .Drlrotl, Mli li. 

704H6 AHanUr IikIU lluUlirr Wiirko, lm\ . , Clil<;.i|>(i, j|), 

70602 Aijilirrllo Cn. , Inr Hiiloi. CMVi N.,l. 

70674 ADC I'rmiurin Itir. MlimriH>rtliii,:Mtnii. 

7O0U5 UrliH'ii Mifl. Cn. COt(';>r.o. fit. 

7O0OP IMfd Kli'rlrlr Cor|). ...... . ClfrrUtHl, Olilo 

71002 lllrolaiKHailloCo. ........ Hrw Ymk. N. V. 

71034 imiry Himrlr Co. .Inr. . . Krfri Ki. 

71D4I lloMoiiOrar Workn niv. ol 

Murray Cn, t>( Tman puinmy, Man*« 

T|2tO Hurt ItAtMo. hir, Wlllouipiliy, Ohio 

71270 C.imbrl(li;p ThiTtnlonlro I'lirii. CaniOrlrtito. Mann 
71200 Camlnr Cahtriirr Corp. ...... rAr*.tmiM, N..I. 

71313 C*r»1*HI CtMfcri'MMT CoiT- 



i.imirimurM, o, i. , n. t. 

7*^00 HuMinnaDn Mlji. Div, ol 

.Mt'Graw»Kill»nn Co. Kl, IjOuIa, Mu, 

7I4./B CftlraRn CotHU-nwr Corp. Clilt-apci, 111, 

71447 Cain. tVi^lOK Co, .lor. . , . . . Ph-ivtlH-rra, ('al. 

7145(J era Corn. Klhh.irl, Iml. 

7140R tTr CaiUKiti KIrrIrIr tor, ... Hum Aii>>oN'M, (*.ll. 
71471 Clnrm«« Div; .Aonivok Corio ■ . . . lUirtuuk, Cnl. 



714H2 Ci I! CUu' ft . v . , , .Cliiranii, 111, 

7Jfi0(l CtfiiirMldli tlir. i.-l ' 

(tloiif t Mliiit'jiif. ....... .MIlwooWo, WIN. 

7|0lli ComirirrcUl IMiNlim Co. .... . .uilrajio, HI; 

71700 Cfirrilhli Wire Cn, . ’IhiJ , . • , . Now N..V. 
717(17 (!n1n Coil Cii; ,t|n*. t^roVMU'iil'O, |l.l;‘ 

71744 - VMiaiui Mlnmluro l.mn]i Wnrkn . . Ill, 

7I7H6 I'lmli Ml(5 Co,, > 

Hnw.iril 11. .liOHTi liiv.. CJilraioj. III. 

71001 thiw (!ntnlii|' Cor|i , , .Mlilluml. MHli. ' 

V21iHi KIrriro Mnllro Mfjt. Co, , liip, . ' 

f - * '• iVCIlinhtilli', Comi. 

t2iilll Hiiiliiiia (Virji. . ... . . . . , H.Y, 

72066 IlilllillVI IrviHTuI (;ni |K , 

KlH (rnT»li'H J)|v , ^ . Hi'rthliyV H..I. 

72600 Gi'jKTiil Iii>p1rmn'‘ji1 Ciprji. , 

CaplNdnlnii. . . . Newark, ^N.,K 

72706 Mruhr Mlpi, Co. . .... . ilurw<H»1 lit, 

72026 Ihiuli It. niytor. ... .... .V MhlliiilHliliM, I'A. 

7202K (kirlriuim C>>i I . .Clilrai’o, llli 

■720(12 KlAhllc Rliiji Nul C(i**|i, Colon, N.J, 

12004 PnlMTl M IJaiilry Co ... , l,no Ant;rlH«, Col. 
7d002 iirio 'ii'i-)mnlOi;|i'>il HriMliiilo. liit-. , . .Ifrlo, IVv 
l.'iOOl Huiii<(;ii M(i;. CM,, llii ..... i Hrih^oltni, Iml.' 

V5070 M M: Co. , (Mli-iO;o, 111. 

7115H lli'lio:i( 1>H . Ilf IlH'MnaiHiKil ; Inr. ' 

*i . . . J'uHHiiMi, Call 

75203 I|uj;Ih‘0 Pi ihIui If- Ilii'iAinrt nl 
* lluiihi'H AirrMH ^.o. . . , Nrwp irl Hcm'ii, (Ml. 
V9446 Am|ii'M'x Klri'l, (‘o. . |||l•1lm■H^•, I..I. .N Y. 

7.1|f00 Mrinlli'V S'luivomliii'lor Corp. 

' . . 1 ..... . , ,Nrw ISv^n. Coon. 

75fi!iU C/irlmx Hhr-div. Id. HnrHorfC (’I'm.* 

736W’. iMri'lo 1’ Mfi;- Cn. ......... rn-«l"M, N;.!, 

7iifi02 ISrnrip'H. (tArrnll (*n. , 

Hiv. Ml!(. iMliiylHi'ii; hiL'. . . PJit|.nii'l]tM4, IM. 

7.57.14' n'lin-nl 0m*w Hfirflmli-. hir CIiIimjIm, IH. 

7.57411 nhi JitT Min. Ci/, .... ClJH liinall, Ohio 

7PV0.5 (5i-iii'r.il liiiltiMrIi'h t'n, ,/Hn* . . , FlyrJa, Ohio 
7301(1 riiiHhrii Oi.iinjiUirt ft Tih»| Cn. . ^ . .CiiMhco, |ii'1. 
730110 .M'|J Hlrfiinihni (Niri .... JlrimUIyo; N.'Y. 
Y50O6 tli-JuiIig^A HitLiln Ml|r. I'nrp. J , Hm loMO, Cal. 

750671 UhH.vi-'I'oiCnrp, mtlHOjM'liYN..1. 

74276 Itu-. , , . . . Hriilmr, M,.1. 

71166 .1.11' WliiiiiJ, iohI Hnim .... Wlni Jn-Atr-} . Mahh. 
74li6t Iniliii.irhil ('ohPvjmi'r (.o||i, . . , , .C'JiH-mio. HI. 
74lHik JM I'riNliirto iHviVion Ilf 

Amplii'miMlOiii Ulorlnmli' (Mr}i. 

• . . , y lOmUirv, ('oMii, 

71076 K. r. ,lnhhi«i>ii Cl .WiiHiicH, Mliin. 

76042 liilrriMlintuI Hi'olhliina* ('o. , IMilladi'Hihlit, I6y 
7620.f HryNliuir IMrlhm Co. , Inr. . • . .SI.' Muryp*. I'.i. 
76370 CTHKiHp.frtA. Hie; . UiortwK-l.; III. 

765(..: Hiilka lilet l.’lr Cni'|i, Ml, V'eroon,' N. Y. 

76001 Cror. HIitIio' Mf|;. Ci»., . (‘HJrai'o, HI. 

76UI6 Im . Ih-ti I'liilooM, HI. 

, 7|0t:i LonI Ml»u ('it: Hrln, I’li. 

^76211) C.W. M.iiai-iIH Man I'niiirlFini, Crl, 

764!(5 (h'lieral liiH|njoit*ii( ('dtp, ^ 

. Mlr.iiiinlil Hh'lnioii . ; . . .... Nowarh H* >p. 

7h1fiY liiii'"H MiHeo Mli;. Ci». . Jiir. . , Miilih ti, M.o<h. 

7i«4H:( *'1 HIit (!o l . Ci>»* Cal. 

7tri5li iriiii'JnMiiAiiilitnrh, IHv nl linHort’Carr 

I'.otirnfr Coip.^ Kah l,i'ai»lro,'C.U. 

Vrifi’t!' Mueller Klh'lrli' I’li . Clevnliiiirt, Ohio 

167(1,4 it'tl|(in.il Uiilii'n , Ntwark, S..I. 

16661 Oak M.iii'ir.ir|iOoitl 

linr.H TIm- J l»'U.‘lxCnr|i. , • ' 

KU'liriiiU'ti^inlvM JHv. . . N. HnllVMrooil', ' 

77o76 lUi nil' M i'ImHi Cn, *Uii rraiu'(Mr», ('nl. 

77121 l'(Mdlian liihtroiiiHil mill' 

Hler(rorili' (6v H**- i*.iMulrji4, (fal. 

772(>! Plillailetjilila Fii'i'l Kril 

WhnCniii PMliuH>l|i1ilii, IM. 

77542 Alnrrieaii M.irli|iii' ft I ■mnilry Co. 

I'niler ft Hrpmlli'ltl Hi*'. . ■ .'^I'rlni-t'loM, tinl. . 

17(150 Tlirt' Klpi'lriiiilr (6>in|inn:'iilk Hh , Ciirnilnn. N..I. 
71(>;ili C<riieral Innlrunii'nl (ror|i. . 

Ill■ll'li•'t Hivifilnn Untnklyn, N f 

771(^ Hi’aiMjiii r HroilurlM Co . .. liurrlKli-ii|*, IM, 

nU6K Mii(ilH**rrn|| Cmji. i*| utlK, . . TorMoidi, Cal. 
7ll|H!l Kluhrjiriml PIvIriHm nl 

IHHioIh Tnt«l W(irkM . . .,. ■ .l>)||Hi. III. 

1H277 %.iiw *.W», lir.4irrtr*’o, M.imm,' 

7K7IU Hlj'iul HtiHfiitiir Corp . Now Yolh, N. Y. 

7(i2oa WnilherHOhiiMi Inr, IMouit, nJ.I; ’ 



7fi462 TimiJij-i "h-lirf’Mivr ft Co. . . . l.'Jilt niju) HI. 

THli'V Mfi;. Cii. ,'Liii rrmn jis'rt; (Ml'. 

lolkl H(.M'h|iolo Carlitm Cri . .Si. M;iryn. Ihi, 

7H4L1.4 'SlmiiUrH ThuoMum Cnrp Wiillluin, MiiNii 

7(7ih:i ilii’ieri.iim l'r*jihii'fM. Jm' , . (HnvnlniMl, (Hilo 

7IHW1 Tiiiiniliirr.uT KiiRiin'oro- .... Jfciii (iiilirlfl, (Ml. , 

7WI47 ■, llrMh' Cti,.;, . . , NitwlniivMHt,,MiinN. 

MH.’lu Wahli'F. VoliUiiKtr Thi'. lamp fnlmiil-Clly, N.-Y. . 
'flHl2' Verier Hij(i, I, Inr. ...... , . , . Ilurtloiil, CoJin, 

.1(1261, Weneo MU:,Co., (7liirnpo, IH>' 

1H721 Cl ntimnul.Wirl KlerlrotKeM Cnrp. 

‘. ... ...... t'h(l!irtflphlM, l‘«; 

1(IJK'.1 Zlf'ilrk Mf|{. (Mrp. ... . New lUH'liello, N. Y, / 

' 0()U3t ■ Mi-{irti Hlvi^lnil Itflitrotliiiif (.'|oi k Co,: 

, , . I . . .Mtirriolowiij H.,1; 

.11(1055 I'renlole I'nrii. . ‘rniniio, nhin. 

rii12() Oi-liiillirr Alloy I’riHliiV-lo Co. . . Kllr.n[>rll(| N..I. 
lilH.ll IHoelronu liHlimlrlrK AnoorlYilniir 

SimiiUiil HiIh' nr Mi'ml'nioHiu’lor ihivlrof 
, miv manufin'lmer. . 

. (loi'nux t*w|lt'1i, Hlv^ Miixoii Hlreirorlen 

CoriJ. . WmioHHnril, Conn. 

nfl?23^ Corp.' . .New York, N^V. 

WI24H. ihlafni'xieeirir (6ir|i. . . ClilniKO. III. 

602(P4 ilihirnii Inr. . , HIverHlilo, (.Ml. 

IKMIt Ari'olHv. ol Kii|ii>rlMiMW ('oiilinlti I'u. 

. . ■ . ' I ......... Coluiiiljiip, Ohio 

6(1160. All .S*Ui|- I'huliti III Jrie. ... . . |)efHiiii'(*..>(Hilii 

Wifiinl Ainrv l»i|ie| Co MmirovJa, (.M|. 

l*ti'jH.l' IMm]iMrU(ii4lV, , Inr Mum HIM, N,i>, 

(lOMlI Sli'venH, Arnnlrt, ('>t ,liir . , . IhiAlmi, MmiI, 

B(v(i|3 IHiiiro (Irity f)4y(no. Oliia 

IH05II ioioriullii».il lm<t. lor. . . . , . OrimK^c*, (.'ooi.. 
hf(j?:i CroyhlH (.‘ii. . •. k . I..MiuukM', HI.' 

, 'I1H36 Ti'liMt 'I'raikehiiiner Cot|i, Vvolie, (Ml 

61312 Wtm hi'rilei IHri'. HIV. I.llltm Itiil. . tiir. 

^ i>.ikvHlo, i'o»ii, 

6I94U Mil • H|iirll1rul|(m . '* 

.11403 lo|«i:u(|uiiH HicllHtr ' otji CJ Hiitumto, Cri|. 
61641' Aiiynik l{ie('lroMHii. |ne, . (.'.oiiHriihir, MarvlaiMl 
IMOtiO iMtI'V CuOHoIh, 1>m‘. I1,m‘v (Vii|>lrt C. tji. 

' .... . WoO'Mnwii, Mann; 

H2U12 |4'.iiii*r rreilMnii I’irt IrM Co , . .Skokie, Ml. 
.H2II47 |,Verit ViiraiUy liit , (*«Y'H r iirwlM , 

IHerii'le ntr. ‘ . , , . . Mi,H;ia'i.t 'i .K 

1<21li("IHri'ir1r Hettulali r . . Nntw.ilk. ('om>. 

10142 '.U'lfei H l(ti'.'tnwili ri IHvo'iim of \ 

CiirUm (.Vi. . , , , , ... Ho Mnji^, |M, 

h;'‘71i FnlrrhlhMnim rl* ft ImaI. t 017*. . 

S|M('n ft'llelroNl ,S3Mi<m« iMv, .IMrrt'nino, N,,1.' 
H221IP Maiiurie liii(ii»-lrl('0, for. .. tlrmiwM'H, Cmio, ^ 
K2210 NVIvmmi l.lrrirlik I'Hxl, , fiti'. '' 

Klet'tinmr Pid IHi'Ihioii . . . ItMtiMiiiuiti, 16i. 
6231 (i Ahltini Ci.r|i, . . K.im Neo'uih iMirlnoti, S. ,t. 

625f(U HwHi'ht Mil, (nr , fMilraiin, 111, 

(12041 Me(jil|i ft Cnirti;i|i, 2m-. , 

S|H'mei I . AHMIoirii; Makn, 

117160 |'MiM|ih*Aili'ame llnt'irc.i Cn , .lohef,. Ill, 

1126111 lli’.u'onh PrortirlN (forfi M.nMooil, Win! 

112(177 HoMnn Mio. Co lor. . Wdoih.t.a'h, H Y, 

1(36113 Vei Inr HlrrlrnriM Cn. ... cii-n.laHi, (Ml. 

iM'rr J'iiAli*in<r ('n. . Cainltrliftio, Maon. 

031106 Hrw Han nhhlrr liai| 

Hr**rliiH. IiH I’KerH'irtHinli. N. II. 

(H|26 rnr.Fral lo:.lr'Oiirnl C<>rp. , 

Cn|Kii|1di |(,r iMrHMulim, ,H.C. 

65I4H ITr.Mfire .iihI Cahill hi*’. , . I.|i« A»i;eleA,' I'.tl. 

6.1106 Vleliiry iw*. Corp l^irlot’CeUI, N..I. 

(1.1266 hemlU ('ir|i. . Hetl IMoh hir., . MtsI H.nik. N.,1. 

6,131b lUrt'ltrll Coifi, MitiMlrli'in, Ml. 

H3524 HoN.ni H^- .Nt ivpioi I1e,n Ij, (*al, 

11,15.1(1’ Kmllli.’HpMp.n II. , '*»r. . . IlHmklvii, N, V. 

H5332 Tee1il-*lm ... iMlHawleN P.itk; N J. 

115366 Cenliai Srrew. Co. .. <^hleiit;u, HI, 

liJMi* (MvHl Will' itoiUMlil ' I6t, ,.hjv nl i . ■ 

Atoeraee Co|V IliookMrIil* Maub, ' 

hJfi'M' litirniM|’hN Cfirii, , Hli'i'it itiiir > ■ 

■ ’IVlThlv ! VliliiMeHl, H,.l, 

65740 UiiHm (Mrhlilr t.orp. . Cinmmner 

Hrpil. Hlv, Now York, K. V. 

6,1717 Miilrl aiat Mfn- , liir. , IlmitMkllHi. Iinl, 

65627 I.nv1 Sfrhi.iiMM. . KoaIhh, Mo, 

63(112 ArroruiilU 'll IriM. ft IImIHiCm, , ; .MulH, N,.I, 

04111 Afiit Fli'flrimlro li.r Growl Nerk, N-.V. 

643(16 A..li Cie/ioprr Cn. , Inr. . Hot I'murpiro, Cal, 

M4JI THW f>|iarHiii |>iv, 0,j.iHiilw. Nrb. 



00616*49 

IlfvlMtl: May. 1970 
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ModpIs46lA/462A AppciulixA 



CODI UST or MANUrACTUaiRS (Continuatl) 



CcrIb ■ 

No. Marwforl«rpr 

tUrfiPH TuntUiit liir. . . . i . ■ Inili ' 

BH&I < MfilitliiA (loonlnri, N.J. 

A&471< AiH. U,ytl(Ni. .. . , ..... ..ihn f'rutii-lnrti, Cal. 
(IS474 n. W, UrAt'amoDlP A Cn. . . . Kari HruiirlA(’(*i Cal. 

lioriflO KoIUhI K«i'r(lHt liin . llumiU'tiv Cftiin. 

ftriOt) lk‘niiilPNH llublMf C<i, CliirHi:o.. Ill, 

BfllTi raffllr, llfariraf C« J.<m AmkoIi-h^ Calll. 

eolli? CllfUin Prpflwlon I'rMiirlii Cii. , I' 

^ I . Ullllmi llrJulilM, 

Bfi&TB Prprlfli'in lliil>l)pr Prixlurlii C(iri>. DHyliini Ohio 
flonhl lU'lln C(irp. nl Ainprlni, KIccIriMtlr Cnmp, 

A nPvIci'N DlvlApm . . ; . . , . . llRrrlnoiii N.«l. 
BOMlIi fVjiHlriim MIp.Co. (Urnilaln, Cut. 

(i7()S4 Marro indiihirU>H ' . 1 4 . , . . AtuiKi-lmrCn). 
B72KV ■ rjdlr't Con'^'^Aldiri ItanNiUltt DivlHlofil 

. . , i . . . }a)iN(lAt«) Pa.' 

n74t3 , Wpjilrni PibrmiN (!U»h I'ltHliirlH Cti. 

rr4Jii-lKti» Cal, 

H7r»04 Van Wainra A HoRfra hir . . Pr itx lfird, Cal. 

Tdwiir MIr. Corp. Ppriiidt ricrs M.l. 

8HHQ Callcr^ilanimnp, Idc*. ........ . Uitrolii, 111. 

Hli22Q {'iii|i|<|^Natlnna1 PaltrriPN, litr. , . III. i^niitt Mlmi. 

IKiQrie OflimlMnla. Inr Pallnlo. H. V, 

h1)Z.^1 (Iraylai lilrrlrlr Co, . , , . i . . . . (Uhlaiai, Cal, 

^711 0. K. hiPirllAilltiRCorp SrliptiiTUuly, N.Y. 

AB4?n Hrrurlly C(i. , . .Oflrtilt. Midi, 

AHn&D Unllrtl TrHii(i|i>rin('r 

OOD^O UnlhHl Wiop Marlilm-ry C«pr|i. . , . Upv^rlVr M*«h. 
OniTGi Uill. IhiVilwr Co, » Coiinaiiii'r lid, A 

PlaallrN Prod. Illv PahiwIi', N..t. 

IK^Snli Pr]U-v|\M> Hpi'rlullly T<hiI MI||. , Itic. 

4 . . llHlrvll|p4 III. 

007(13 lijilh'il Carr PJal. n»r Corp. ..... cMraim'. IM. 
D(K>70 IM'HrliiR KiiRlM'i'rloil Co; . • ..Hiti PmorUio. Cal. 
m-id irrCanniAiKtcH, Im;.. lUtcinIMv. . 

lUlMn,' MuA». ’ 

(i.'ZOO CnniMir I^irlMit Ml|:. Co. . . . ftiti From Kiio. Oil. 

(U:|4f> MIlIrr llJal A. Niiirrrpliito Co. . . . Kl C.\], 

{lj4lH Hmllo Mai^TlalA Co. . i (!lilt‘;ii'q 4 III. 

QKinB Au|ia( |nr. .... Alfli'Niwlt Muhr. 

4IRS7 tlalo Plocirov- Inc. , i . . . .‘Colttmlmo, NHir. 

01002 KiViJC.irp, . ... Witiuw drovo. lU. 

0|fi7.1 , }{|)l|ilHiiio liir. ; ■ . Hrw Yorh^ N, Y. 

01737 Orciniir MIr. Co;, Inc WiiM-drM, Manm, 

01027 H I* l)cvnlr>(irm>n1 mnlwocHl Clly, Cnl. 

010(10 Mairo MIr. , Itir. . ... ........ i‘liUii(;(i, lilt 






' Cfdc 

N<i. Mninildrlliror Aililn«ri» 

01020 liont’ywoJl iac. • Micro (IwlIvlrtilvliJUjii 

. . 4 ^ . i'ni'porl, 111.: 
OtOOl Kalim.ltroB, Co. . « ■. . . . Oahluiid, Cu|.> 
02111(1 Trti.Cnnni'dtir Corp.’ ....... 1'culMnly; Muho, 

07..Ui7 Klm-lOplli-ulCn^, Inc. . . . . llorlioo>i*r. N,Y. 
02007 Tcnhollio IhNUlalcil W|ro Cn. ..ItM', 

. 1 . .1 . 'rarrvlowii,,N, Y. 

02702 IMO Maiuh'IIi li Corpi . . .WHdlnti-y^ f,. I, , N .Y. 
02000' ]|iiil.-)(.r( lamp Co. . ; , . . . i , Kourooy. 

U3.VI2 iiylyiinia KU>Hrl|< hic. , 

Kcmll'ondurlnr. llJv. • < « «... .Wolniro,, MOimh; 
0f3(Pi A Myern liir, ; . , pAlilnailcn Parkf K..). 

004. b Hloririi ControlN) l>|y. ol Kakoh- 

, ' . WlrnCorp. . ManntiHtI, Otii<> 

tViMnrM Mf|i. Co. . ■ . . ..... Ctilvnr Clly; tVi 

0;iU20 (i,V. ConlrolM' , , l.lvlnitoion, N..i. 

04M7- UciNTOI Calilc Coni’ ...... . PiiyrmiM>, N..i. 

U4I44 lluyllaHmCo, , Ci’iinp. Dly. , 

IikI. Coinp, OpcralloiiH Quincy, hlaan. 

04140 .'Irli'MlIllr KIcdronicH 

J'riMlucm. ha'.t ......... ..Iioyolapd, Colo;. 

54104 WuRflcr llp’ft. Corp. , ’ • ' 

TuiiR.iioi'IHr Nowarh, V.ti,- 

04107 Curl|hN>WrlRlil Corn. , ' 

.KU*droiili'Aj))v; . . . .KnM P.illorr*.iii, N..t, 

04222 Miupt Clifnlt'C (rnrp. . Ch* Nlt*r', Oa. ' 

04.i;i0 wire nolh PrrKliaia, Ini'. ..... Hcl.ivnOil. III. 
04370 Auloiiiallr MHhI J'roiliirlo Cn, , IlMU'IsIvni hl.Y.i 
04(,02 WorrcNlor Pn^xiod Aliiniimoii Cfirp. 

.... s ... . Wurci'Otcr, Maim, 

(Mfior. Cli1ru|lO, III. 

0rili23 Oc4«. no A. I'iilltirlfli ncrosin'OocM. Inc. 

I y. . linnioii. MiiON/ 

0ri|4n Apci) KlcM. Mill, I.Vj .’^iawtc'ittro, lyiaim, 

0!i2.10 AlllcH PMxItidh Cor|i lHiiOlit', l''lu'. 

OhZlHl (%iiiilncnttsl C<timlTlOr . .' WiiiKlHl|lr,>ll. Y> ' 
0!'202 liV'crrofl Mfp, Co, , Inc'. . . . .laoin litliimli 14. Y. 
HU7t,\i NiPloiMl'CtpU Ctp. ; . . .{gi«rlil.iii..Wyo, . 

0f>27(i Vllramoo, litc, UrUliirpoi'l, 

0MI4H Ihoilon Ciirji, JI1(HimllrH. N..l. 

0ri3!>4 MdlimloMlli, Co. . , ! . . Ilomnil MciiiloHo;,l|l. 

. niiTiOO AriKilil Knrtim’criiifl Cu t . MaN-ip'o. ui. 

00712 lM|til KPidrH' Co, , Inc. ...... Phiii1«llii, Inil,. 

0MMI4 ‘ Ijicnuin MIip.Co. . .... i ... , Wuynv, III, 

5MMI7 Wra.HMtrCo. . . . .\ . . CIlHajio, III 
OOOnV Mli-mwim' Aumki ,Woni. Inu. , fbjinyitilK CUI.' 



CiHin ' < ' ' ' 

No. H.iiHilarturcr Aitilronn 



Orldor lll>Q OJv.'nf.AcrovoK Corp. . . . ...Oliain, N.Y. 
OOllin TJioriUrMin.MciHnncr Inc. /. . Mt‘, Ciirrncl; tiK 
OOZLiO' (VilarMlil. Co, .......... Lvn Aoi;olon, Ouli 

00300. MIcriiHwIIrli, niVi ul 

Minn. 'lloiK’ywPjll . , PnA’porl., III. 

0(,2.'i0. Ctirlinn Co.’' . . . , .... C}ilriiM«i TIK 

00241 Mlfrcwavn AiHcaliitcn. I»ir..\ Cudliiition, Ma««, 
0(/>(ll HrchI Triilialormcr Co. , (MktaiHl, (*nl, 

XcoMU', liic, ... . . . -H . • Ordanl IMjkV N« Y. 

00733' Atn Pcrn.tiKlo KIit: MlR.'Co.'Kaii PcrMamlo, Ca). 
U^OOl TiaiilirMiri Iml. fnc. la^na (hlamt. 14, V.' 

07454 IndunlrUUiclalhlnirllini; Co. . ■ Irvlnipnit, N«3« 
07030 Anionutic A IVi’ClMmi Mill. . . ItHRlciAoiKl, H;,!. 

07070 lU'oti McnlMiic Corn Ymikcrh, NiY. 

07003 Ullnn OynpoTi Inc. , Aincr'Wi'iitri'n 

' (.'iimiiluiii Illy. ..... i>. .Iinw IIiM'ltnllo, NiY. ' 

00141 H>.Troii|('«, liic. ; i «Tainalr.«. N. V; 

OOlfiO iltililK'r Tctk, Inc. .. (lACilcuii, Cal. 

0022(1 lli'w)clM*4id(ArUC(i|, 

Midli'.'il filer. IIIc, I I'AMilciw, CriK- 

01)2711 Mtcrnili>U fnc, ...... Hn, 'IVpUdnibV CpI. 

0020); ik'iilcciro Crrpi . . . s . .Miuit.thiiii't0,' H.Vr 

lNt3VQ - /urn Mlii, Co, ; , .', . Durluiik, Ciil. 

0(141(1 f{|c Ini' i . IdirvHamI, Olitri 

00731 Cn-nccal Mlllh Inc. , lIIcrliHuiicN ftiv. . . , 

' ' Mllm»'Ai»iillo,. Minn,' 

007,14 Pacco IHc^pIcn M ilcw|i'lMi<l('knril Co. 

, >' . t . 1 .'. 1 . : . I'lili) AlUi, (Nil. 

OimZI Nurri) IlllUr incilroiili'P-. Iiii<: . nmii Cove, N Y-. 

. OllUVH lnii'riuli(>iMM{|cdriintiv1(Ha'.ii‘di,('orii; 

’ I luidMiili, l^il. 

OBlOll Ctiluinlilu technical Corp. . . . New Vofh, N; V 

00.i|!l Vuriim AMdchilcn, P.ilu Alio, i\il. 

OH:i7ft Allen rorp, ,'.. . . , . . Wpn;liM'in t, Mnnn.l 

POlilh M[irr>lM|l.lii>f. , (7i. h( tj ic lllc. . Miotcnciii, CmI 
110707 l.'oiillol P'A'Ili OtIpiiilan, '\>iiiroiii Co. 

'n< Ain'orli'a ........ . . I?1 H'lnmilo, , 

■ .liOOOO lo lcvan Mlcdronlrn Cnrp, l(.o«l Aurora, Y 
00010 tVlIih rorpiiMlIon . . . : , .CkP.om|mi1I(m Inil, . 

0052H llrannmi i.'nrv. . Wlilpiialiy., N;.i.' 

, 010^74' IlclCOnihill; |ih', . . . . , ■ ; , ' Manp. 

i\'iNii iii,r|man Plpi;iroiilcn (’orp,', 

l^'iiilcoiHliH;Mir Dh'lHlini I!1 Moiiln, r4il> 

. ■>0('fi7 Ti'dinr>h>KVdii|<trnmcril 0)tp. 

' ^ up C.illlnrnla i ■ rtcViinVy piuh. Cal. 



The follnwinp; MP Vomhirn )<avo no niiinlicr an^iir^/Kl.ln.llu' l^ilcnl .lujij'lNnciil'Io pin r<‘<tcrai Nunily Cmln (or MaiiufnChirci a ifaiHpMicii. 



ftOOOP Malco 'hinl ami inn 1am Aii^Jlcn. CAllf. OOOCH McwMI'P.o Mnl (7i. . CfilnnuKi- liOOt^l ronllnm .O.tKlanilj Cal'. 

OPOO/i WUliiw' Leaf nr PiikOh’Ih Corp* • Nuwark, N.,1. lOirlniix illv, . ■ » (*olor.ulo KpriiiRH, (*olonoli» OOIAVIV ('.ilHn4nl:i rinicrii I.|U .... Iliirlliiiiloii, Cal. 

OPOAM UTA . , . '. . ... KiirIuikI 030MM Hubh’r HIir. A Devnhgimcnl . , .Haywant. Cul. , OOOVY O.K, “(nilll. (*o. . t.nn Aiwlon, 

(JOOllp lyiTlHlon inhlriJincnl Comp. Co- Van Nayn, Cal. OliONN A l> M|r. , , . ,}l.io,lOKo. l^al; ^ 

I , . ' ’ (**"'' ' \ ■ 




0(K)tfi>4i> 

Jlnvlard: May, 1570 



From; llaidlHinh IAi]>n)ioa**»-'!; 
114-1 i:«Mii .iHouary hl7(l 




Appendix C ; 



Models 461 A/462 A 




MODELS 461 A/462A 

WIDE BAND AMPLIFIER , 

1 MiinuatSerial ftefixcd; 606"(461A), S51-'{462A) 

•hp- Parl No,0«46l-90l)04 

This manual buckdatinj; sheet makes this niunual appliciible fo earlier instruincnls, 
InstrumciU-eomponcnt values that dil'icr from (hose in the manual, yet are not 
listed in the backdating sliect, should be replaced using the part number glvcii in the 

mtmuai. 

jnatrument Serial Number Make 74anual Changes Instrument Serial Number Make Manual Changes 



346r(461A) 



418.{461A) 



606^461 A) 



946 03 I I 5 and below 



CHANGE NO;! Change Cl I , CIS. CI7. C20, and C23 to -lip- Part No. 0180-OI55. 2.2 uF. For 
V I , ’ . : bet ter tow I'requencyrcspoiwe use current values. . . 

CHANGE N0.2 Change Q4, Q5. Q6, Q7 and Q8 tp hp- Part No. l«544)03I.Changc R24 to 330 
ohms, -hp- Part No, 0683-3315; Change R3 1 to 240 ohms, -bp* Rirt Nt). 
0683-0S65. If any one of these transistPrs fail, replace air transistors (Q4 
through Q}|), R24 and R3 1 with current type and value. Reculibrate the 
461 A/462A I*;, described in Section V of this inunual. 

CHANGE NO. 3 Change C.33 and C34 to 0.01 uF (01 50-tH 19), 

Change S2 part number to 3 lOf-0033. 

Change J2 part number to 1251 0148. 

Change W I part mimbcr to 8 1204)078. 



114 ■ 




347-(462A) 


1.2:3, 4 


42I-.414.(462A> 


■ 2.3.4 ■■ 


5SK462A) 


' 3.4 , • 


947-01 160 and below 


4 , ' ' ■ 



CHANGE N0..4 Change D.SI part tmmbcr to I4.50*01)48, 



















P N»w or Rwlsad |tarn 
' CNAME M i for S«ri«t'llM*wi: r.'' 

4BIA - 9S4M0S1tB M«u;rf9. 
' 4B21- 09B7UIBBf iml Mwa. 



f MANUAt 

' / '-hp- MODEL 46TA/462A 

: ' ^ WIDEBAND AM^LIFI^^S \ 
Manual Part Number 0046t-900p6’: 



i>4 ,Chango’0p46T-00203 to 00461-00205. \> 

CMWE MO. 2 fitr SarMNwiBtr QBABUBIBI Md Man i4B1A). 
Pij* B-J4,. Selwfcw^ MWii 8. 

l^ii 5tB|5lB. 'ChftnB9 A3R41 and A3R45 lo 160,. 

'■ PV B-3.' Altar A3L4 and'A3LS deac.riptlona, add "{462 
onlv)". Also add U, LB; 00461-86006; Coil; Variable 
' p,l;>HI46-ronlvL.;:; • 



_ i B-4. Change A3R41 and A3R45 to 0883-T615, 
, 460 ohrn8,. (46IA only), ' . ' . 



,:ClUM3Em 

Pigi'53., C|ioivge Paragraph' 5-10 as follows: ■■ < ' 

6-10. DISTORTION CHECK 1461 A). 

a,; Connoct the 4aTA as sl^own in Figure 5-2 ', / 

' Jy b. ; Set the ,461 A GAIN |D0| switch to40, . 

c. ' Set the 854A frequency to BOOItH^and minimum 
OUTPUT AMPLITUDE, 

. d. Set the 33 1 A to maasuf a RMS VOLTS dsing ihe I 
VOLT METER RANGE. Adjuai the 664A OUTPUT tor a 
, 0. 5 .^olt Indication on the 331 A Meter. ■ ; 

. , e. Measure the jlgna! distortion It? parcantaga. The 
dlstortlon:must'baie3sthan5%..' ' . 

.Revise Figure 6:2’os sho\*(n: • 



rMRSE MfL4 MmBm te S«M Members BB4BABS341 mmI irsitar 
; far Ibo BMe»4ilA aed Serial Mambara B947M172t ecd graatar 
. 'h*'tbe«edrt4B2M.;: , 

Np 64. Change the Part Numbar df the "Inatilator for 
Ql " from T2p0-b043 to 0340-0Sa0. 

CNAME Ha B AigHaa te Serial Ma mb ar a OBASAOSSOii bad graatar 
tar tba Ihdrt 4BI4 and Sarlal' Mam b ar a BS47AIH7St aadraatar 
farllwMadal4B2AL 

Pip UBIB-IB, PawarSagply |A2| AnaarMy Sebtaiatla. Change 
theualiio of R4 front 6800 to 5100. 



Pap B-3, Mafaria ae DaaJgimtttr. A2M4. Change Part Number 
and Doscfiption horn 0088-5525, R:Fad Comp 6.8 
Hliohm ± 5%.'4,W to 0686-5 125, H: Fad 6.1 tttlbhm ± 

;5%;jS'W.'- ■ , 

Delate the relatlvi hlFR and MFR," Part Nurnbor 
rareroncae. : 

CNAMi Ma'M AygHoe te Serial Mambara’ M4lAll47Bt aad Abaaa ' 
far tba Madil 4SIA. 



PSp BIBIMtB. On the schematic Hlagraiy. chongai the 
following capacitor velUes; 



friai 



Ta 



C9, CIO : 2.2 pF 6.8 mF 
. • C21, C27, C32 : .22 pF 2.2 ^F ; 

1 63, .Table B-1. Change the followIng'Part Numbers! 

Mtf. Oeal» Trim Te . . 



C9, CIO 
C21, C27, C32 



0180-0155 

0160-0170 



0180-1701 

0100-0120 



V TEST oscillator 
hp 654A • 



, ''v, ^0 © 03 X 0 » 
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□•ATTBRUATOR. OPTIOM mo 

„iKtiorVeACcui»Acyi 

U/i/>049IA 



■DISTORTION ANALYZER 



hp 46IA 


bOnPEEO-THHU 


ift 

IW 






jra 


^ LHIWIIMAT fUN- 
hp D048C 


, ■ 


(» \p J. 

O — 


ii:.— -:it — - •• — : ^ i 


1. 


0 'O: 



12 December 1979 



Supplement A for 0046 T -90006 







Page 2 of 2 









Model 46^ A/462A 



SUM ■■■fcini. . 

Pi|i 1-f, taitil if. Change tha FraqUncy Raspohaa 
Spaclflcation to: ± 1 dB,.' t KHz to t60 MHz when 
oparatlngiinto'aSOQreaiatlveload. ' 

, Np' B-I. , Change 'paragraph 6-8 as fallows:/ 

l-k SO kN? 6aia Ckasli (4SlMr Oatpat Vintage CMi {M1M. 

' b.’Sat the oscillator to 50 kHz., and oscillator .. 
' amplltuds to read 0 dB on the - fO dB range of the ac ' 
/ voltmatar..'’, / 

Paj^B-3. dhange Paragraph 5-9lbi and (a) as follows:! : 

. bV Sat the oscHlatar frequency' to 60 kHz and adjust 
Its amplitude, to 'read 0 dB on the ' - 1 0 dB range of the 
ac voltmeter. ■ ! ' 

e. Record the error at 2 MHz far use In Paragraph 
5-1 2, The reference for high frequency response must 

..■beBOkHz.//-: 

Pegs 54 Change Paragraph. 6-1 2(c) and If) as foliows; 

, Ci' :lncrease >the amplitude of the signal generator to 
ra^ 0 dB on the 0 dB range of the RF ,Voitmatar. > 
(Include the variation from'thd 60 kHz reference as, 
rrecordedln Paragraph 5-9, Step e.) - 

f. Connect as In position B. The ac voltmeter must 
read the referencB at SO kHz 10 dB on the 0 dB range 
± f dB or lass. 

'.IMUT4 

Faga<3-2,' Par a graph ink' The second' sentence should 
read: /'Threa 461 A’s or 462A's can be cascaded with 
amlnlrnum Ipput'of 40 microvolts''. . , 

PBiB54.TiMB5f. 

! ; a. Delate XFI', 1400-0084,.' Fusaholder, Add the 
following; ' 



''hl>. Pan Be . . TO 



2110-0564 

2110-0566 

2110-0669 

1400-0090 



1 

T 

1 

1 



’ Oeaerlptlea ’ 

Fusaholder 

Csp-Fuseholder 

Nut-Fuseholdari, 

Washer 



b. Add to the Miscellaneous L|st; , . , / 

' ' ' ' : 

-hp- Part Hs 10 Oescriptlse 

; ' 2260-0001 2 NutrHee' 

54 Persgriph 523(h). Steps d, e and f ore printed 
twice. Delate the second set bn top right column. 

Page 44 Paragraph 5331k). Change Step b to read: Con- 
nect the ac yoltmater to position “A" and adjust the 
output of the oscillator for a reading ori the ac voltmeter 
of -10 dS at 50 kHz. 



nUMU BO. I App*e» f 8erM ■aaihg W WH I5WI aai Miiiiei 
Pbbi »4 Tehia 1-4 Change 01 to 185^0306. 

Pa(piB4Ta«B*4^ ^ 

a. Change R4 to 0698-3279, Rasistor-Fxd 4.99 k 

dhms... V : , ' 

b. Change R 5 to 0757-0200, Raslator-Fzd S.62 k 

ohma 1%. . ^ ' 

0 , L4ahouldbe0046T-85605, 

OMMi 84 • AppHaa » SarW N4Mag|21 oad Braa^ 

tar tha MtM 4614 ao4 Serial Mataban 0M7U11II aad fiiaalar 
fir the MaM <524 

■ Pag* M. Cfiange the Part Num bars ' of . 1. 1 5 , 1 8 to 
9140-0179(Coll: 22UH)aty2. AddtoMiscellaneoua 
Parta -hp- Part Number 0360- 1 66 B (Term Strip for LI 5, 

. L16) Qty 1. 

V'CNMgi wa Ig.Appg ' ia ta s» Serial B siahi ri . ' 

Page 54 Change the Part Number of the "Inautator for 
or" .from 0340-0680 to 0340-0563, Reference 
Change No. 4, 



